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CHARACTERISTIC APPEARANCE OF DENSE-FOLIAGED WHITE PINE ON THE 
RIGHT, THIN-FOLIAGED JACK PINE IN THE CENTER, AND MEDIUM-FOLIAGED 
NORWAY PINE ON THE LEFT. 
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INTRODUCTION. 


Jack pine‘ is a very frugal tree in its climatic and soil requirements. 
The northern limit of its natural range is within 14 degrees of the 
Arctic Circle and the southern is marked by the southern shores of 
Lake Michigan. No other North American pine grows naturally so 
far north and all the others grow farther south. It develops commer- 
cial stands and reproduces itself on dry, barren, sandy ridges and 
plains unsuited to other native trees. The seed germinates more 
quickly and grows more rapidly in its early years on lumbered and 
burned-over forest land and on idle, worn-out, cleared land than the 
other pines occurring within its range. On good soils or on poor soils 
with a cover of moisture-conserving mulch resulting from forest 
srowth it gives way to longer lived species. The fires which are com- 
mon on jack pine lands burn off the litter, keep the soil impoverished, 


1 Jack pine was described under the name of Pinus divaricata by Du Mont de Courset in 1802, and a year 
- later by Lambert as Pinus banksiana (named after Sir Joseph Banks). From the latter are derived the names 
Banksian and Banks pine, by which names the tree is commonly known in Europe and in European 
forestry literature. Lambert’s description of it was from a tree planted in England some time in the eigh- 
teenthcentury. The latter name is more widely used than the former, especially in Europe, but by the law 
of priority in nomenclature P. divaricatais the correctname. The term divaricaia, meaning spreading apart 
or forked, is especially appropriate for jack pine trees growing in the open, The following common 
names are applied to the tree in different parts of the country: Scrub pine, general; gray pine, Vermont, 
Minnesota, and Ontario; jack pine, Lake States and Canada; Princess pine, New Brunswick and Nova 
Scotia; black jack pine, Wisconsin; black pine, Minnesota; cypress, Quebec to Hudson Bay; Canada horn- 
cone pine; check pine (probably a corruption of jack pine); Sir Joseph Banks pine, England; juniper, 
Canada; Banksian pine, European literature; Labrador pine; and Hudson Bay pine. 
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and prolong the tenure of jack pine over extensive-areas of sandy 
ridges and plains. There are large areas with poor soil and severe 
climate, especially in Canada, on which jack pine is the permanent 
forest growth. It is, therefore, one of the characteristic forest types 
of the North.1 

In the Lake States jack pine produces chiefly small-sized, knotty 
lumber, much inferior to that from the Norway and white pines which 
grow withit. it has, however, good possibilities of profitable utiliza- 
tion for pulpwood, box boards, mine timbers, and other low-grade 
material, its rapid growth when young, its good yields per acre on 
poor land, and the ease which it reproduces itself make it suitable 
for timber growing on a short rotation. | 

Jack pine is an important tree for forest management on poor, sandy 
soils in the region of its natural distribution, and has been successfully 
planted outside of its natural range in the sand hills of western Ne- 
braska. In the Lake States there are hundreds of thousands of acres 
of poor, sandy plaims-land, impoverished by fires, on which jack 
pine is a pioneer tree, forming stands by natural reproduction where 
white and Norway pine have not appeared. These two species come 
in later with improved soi! conditions and under the shelter of the 
jack pine. Wherever good stands of jack pine can be secured without 
expense by natural reproduction, that is usually preferable to plant- 
ing the land with more valuable species at considerable expense and 
with less certainty of success. 


DISTINGUISHING CHARACTERISTICS. 


Jack pine has leaves in bundles of two, from ? to 12 inches long, flat, 
or slightly concave on their inner surface, and surrounded by a short 
sheath. The cones are frem 14 to 2 inches long, oblique at the base, 
sessile, erect, and strongly incurved, with thick, soft scales, armed with 
minute, incurved prickles which usually fall away. (See Pls. I and II.) 

The only other two-leaved pine with which jack pine is likely to be 
confused is the lodgepole (Pinus contorta). The ranges of these two 
species overlap slightly in central western Alberta.? Their leaves are 
about the same size, and theirconesareverysimilar. Thecones of both 
are curved, but those of jack pine are erect or pointing in the direction 
of the end of the twig, while those of lodgepole are horizontal or declin- 


ing, pointing upward or even backward. Jack pine is further dis- 


1The growth, yield, form, and volume tables which are the chief basis for this bulletin were compiled 
mostly from measyrements taken in 1905 on pure, dense, even-aged stands of jack pine in Hubbard 
Coutity, Minn., by Prof. H. H. Chapman, of the Yale Forest School. The bibliography of data used and 
reports consulted in the preparation of this bulletin is found on page 34 (appendix). 

2“<The lodgepole is ordinarily confined to higher elevations in Alberta. The upper portions of river 
slopes will be occupied by lodgepole pine, while the lower slopes and bottom lands may be covered with pure 
jack pine. As the river is followed into the hills the lodgepole pine gradually replaces the jack pine on the 
lower levels and finally occupies the whole river bottom and side slopes.” —Extract from a letter by R. H. 
Campbell, Director of the Canadian Forestry Branch. 
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tinguished by absence of permanent prickles on the cones. Most 
characteristic, however, is the position of the cones. In jack pine the 
cones are subterminal; that is, they grow near the ends of the twigs. 
In lodgepole pine the cones are lateral; that is, they grow on the sides 


of the larger twigs. 
RANGE. 


Jack pine ranges from the southern shores of Lake Michigan to 
latitude 65° on the Mackenzie River, and from Nova Scotia to the 
southeastern corner of Yukon Territory and northeastern British 
Columbia, extending nearly to the foothills of the Canadian Rockies. 
(See fig. 1).1. Its range east and west is some 2,500 miles; its north 
and south extension is 1,600 miles, and averages about 600 miles along 
any meridan. 

In the United States jack pine ranges from western Maine through 
northern New Hampshire and northern New York, and extends north 
from northwestern Indiana, northeastern Illinois, through most of 
Michigan, Wisconsin, and Minnesota. It has also been extensively 
and successfully planted in the sand hills of western Nebraska. Its 
occurrence in commercial stands in the United States is limited to cer- 
tain parts of the Lake States—the Northern Peninsula and the north- 
ern half of the Southern Peninsula of Michigan, the northern half of 
Wisconsin, and the northern halt of Minnesota east of the ninty-sixth 
meridian. In the eastern States it is always a small tree occurring in 
small, widely scattered groups on sandy barrens. 

In Canada jack pine has a much greater range and is of more impor- 
tance commercially than in the United States. It occurs most 
abundantly in northern Ontario and Quebec, and in Manitoba, Sas- 
katchewan, and Alberta. In the region west of Lake Winnipeg it 
reaches a fine development. It is found north of the Saskatchewan 
River asfar west as Fort Assiniboine, and extends north into the valley 
of the Mackenzie River. It is one of the most abundant trees in the 
extensive but largely noncommercial forests which cover northern 


Canada. 
GEOLOGY AND CLIMATE OF THE JACK PINE REGION. 


The soil in which jack pine occurs in southern Canada, New Eng- 
land, New York, and the Lake States is largely of glacial origin, 
deposited and spread out by the waters of the melting ice sheet in 
the last glacial period. To the north, including portions of northern 
Minnesota and throughout most of its range in Canada, the country is 
for the most part a region of crystalline rock (granite, gneisses, and 
schists) severely glaciated and denuded of its mantle of original 
alluvial soils and only partially covered with thin, light soils of recent. 

| 


1 Botanical range outlined by W. H. Lamb, of the Section of Forest Distribution; commercial range in , 


Canada furnished by R. H. Campbell, Director of the Canadian Forestry Branch; and for the United 
States by the author. 
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origin developed by the weathering of the underlying rock. This is 
the “Great Laurentian Shield,” which comprises over 50 per cent of 
the area of Canada and extends from the northwest arm of the Lake of 
the Woods, northwestward and northward to the mouth of the Mac- 


FIGuReE 1, 


DISTRIBUTION OF 


JACK PINE 
“Commercial Range 


i Botanical Range 


kenzie River, the Arctic Ocean, and the mouth of the Winnipeg River, 
and eastward through Ontario, Quebec, and Labrador. (See fig. 1.) 
Lakes, rivers, and swamps alternate with low hills and plateaus, which 
show a remarkably even sky line. The network of waterways extends 
throughout the region. The soil is found mostly along stream 
valleys (alluvial), on the southern exposures of ridges (glacial sands 
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Fia. 1.—TYPICAL OCCURRENCE OF JACK PINE IN MIXTURE WITH NORWAY AND 
WHITE PINE AND SCRUBBY SCARLET OAK ON EDGE OF PLAINS TYPE. 


F-60914 


FIG. 2.—YOUNG STAND OF JACK PINE AND THE OLD SEED TREES WHICH 
PRODUCED IT. 
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and gravels), and collected in pockets. There are immense areas 
‘barren or valuable only for timber growing. 

Jack pine is distinctly a tree of cold climates. Great variations of - 
temperature take place within its range, and it occurs, for instance, 
where the winter temperature is often 60° F. below zero and the 
summer heat sometimes over 105° F. above. The growing season 
within its range varies from two to four months. 

The heaviest rainfall of the jack-pine belt is in parts of Nova Scotia 
and New Brunswick, where it usually amounts to from 20 to 40 inches 
annually. The precipitation in the western portions of its range 
varies from 14 to 29 inches a year. Although essentially a dry-land 
tree, jack pine demands a climate with a moderate rainfall and 
produces the best stands where the annual precipitation is about 25 
inches. Snowfall is generally abundant throughout its region of 
distribution, and protection is thereby afforded to the ground and 
the young growth. 

FOREST TYPES. 

Jack pine occurs chiefly in the following forest types: (1) In pure 
stands, on what is known as jack-pine land; (2) in mixture with 
Norway pine, on Norway pine land; (3) in mixture with white pine 
and other species, on white pine land; (4) in mixture with poplar 
(aspen); (5) in coniferous swamps and muskegs. The first and the 
last of these forest types occur throughout the range of the species, 
while the second and third are limited to the United States and the 
southern part of Canada. In general, the types in which jack pine 
occurs are relatively transient ones, as this species perpetuates itself in 
nature largely through the accidental agency of fire. (See Pls. ITI, 
IV, and V.) 

JACK PINE LAND. 

Land composed of poor, medium-to-coarse sands or land which is 
impoverished by fire and on which Norway or white pine does not 
readily spring up and thrive is the kind on which pure or nearly pure 
stands of jack pine constitute one of the principal forest types of the 
North. Even on this land, if for a number of years fires are excluded, 
soil and humus conditions improve and jack pine gradually gives way 
to the longer-lived and more persistent Norway pine, or in some cases 
to spruce. In the Lake States this land is usually known as “jack 
pine plain” because of its comparatively flat topography. In 
Canada it is usually known as “‘jack-pine ridge,” although often it is 
only a few feet in elevation above the level of the coniferous swamp or 
muskeg. In the Lake States the “jack pine plain” in many cases 
formerly supported a good growth of Norway or white pine and the 
process of reversion to these species is now going on. On the border 
of the prairie region in Minnesota and Manitoba, ‘‘jack-pine prairies” 
occur which have only a scattering growth of small jack pine trees. 
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Jack pine is found in mixture with Norway pine on fresh-to-dry 
flats and ridges of fine sand, jack pine sometimes composing one-half 
the stand. 

WHITE PINE LAND. 

On moist flats of very fine sand and silt, where white pine thrives, 
jack pine occurs sporadically as a subordinate tree. After lumbering 
and burning on these lands, however, jack pine may take possession 
and for a while form the dominant growth. 


JACK PINE AND POPLAR (ASPEN). 


Considerable areas bearing jack pine and poplar (aspen) are found 
in the western part of the range of jack pine in Canada. The type 
varies “‘from jack pine scattered in poplar to poplar scattered in jack 
pine. In these areas the jack pine is usually of very good growth, 
since it occupies better soils than it usually does.’ 


CONIFEROUS SWAMPS AND MUSEEGS. 


In the Lake States jack pine grows only occasionally in swamps, 
but toward the north, as the number of tree species inhabiting 
muskegs gradually decreases, the proportion of jack pine in them 
becomes larger. However, in this type the jack pine is seldom of 
commercial importance. 

Tables 29, 30, and 31 (appendix) show what species occur, more or 
less abundantly, with jack pine in the Lake States and in Canada on 
land where it is the prevailing tree. The appearance of tamarack 
and ash in Table 29 indicates that the edge of a swamp was included 
in some of the acres measured, as these species are not found in any 
of the jack-pine forest types. 


SOIL, MOISTURE, AND LIGHT REQUIREMENTS. 


Jack pine is primarily a tree of light, dry, medium to coarse, 
thoroughly drained sands and gravels. It is confined to geological 
formations which contain no limestone.? One ofits important char- 
acteristics is its ability to reproduce and grow fairly well on thin, dry, 
sandy uplands where other species will not grow. Jack pine grows 
best, however, on fairly deep upland flats, where the drainage is good 


but the water table fairly near the surface. This is really Norway — 


pine land, from which Norway pine usually crowds out the jack pine 
if fires are kept out.? (See Pls. V, VI, and VII.) 


1 Extract from aletter by R. H. Campbell, Director ofthe Canadian Forestry Branch. 

2 See B. Moore in Vol. XVII, p. 887, of the Journal of Forestry. 

3 Table 17 (appendix) indicates that in northern Minnesota jack pine stands occur prevailingly on me- 
dium to coarse sands, Norway pine stands on fine sand, and white pine stands on very fine sands and silts. 
(Medium to coarse sands comprise in a large degree the ‘‘Soils of the Laurentian country in Canada, where 
jack pine reaches its best development.’’ See Forestry Quarterly, Vol. IX, No. 1, p, 7.) 
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Most of the soil on which jack pine occurs has little or no accumula- 
tion of humus. Accumulation of humus would mean, in some cases, 
improved soil conditions and the ousting of jack pine by more per- 
sistent, longer-lived species. 

Jack pine requires at least 10 per cent of water in the soil for its best 
growth. On very dry soils young stands of jack pine may do well at 
the outset, but the growth is not sustained, the trees do not reach 
large size, and the stand becomes more open because of competition 
for soil moisture. To a limited extent jack pine grows in swamps 
also, but in a stunted form. 

Jack pine is intolerant of shade, somewhat more so than Norway, 
and considerably more so than white pine. For this reason it is 
unable to reproduce itself under the shade of mature trees. Jack pine 
stands which are dense up to the age of from 30 to 50 years thin out 
rapidly thereafter even on good sites. On lands suited to white or 
Norway pine, but which become seeded up to dense stands of jack 
pine following lumbering and fire, these species, through their 
superior tolerance and persistence in growth, gradually seed in and 
push themselves up through the jack pine and kill it out entirely, not, 
however, before the jack pine has reached merchantable size. 


FORM AND DEVELOPMENT. 


In dense stands jack pine is a tall, slender tree, with a short crown 
and along bole. In open stands it tends to develop a dome-shaped, 


wide-spreading crown and a short bole. The dead branches are very 
persistent, normally remaining on the trunk from the live crown 


almost to the ground during most of the life of the tree. 

‘The size of a mature jack pine tree varies greatly in different 
portions of its range. In northern and western Minnesota, where 
jack pme forests attam their best development in the United States, 
dominant forest-grown trees which reach maturity when from 80 to 
100 years old are usually from 60 to 80 feet tall and from 10 to 15 
inches in diameter at breast height. Older trees are frequently found 
which are 85 feet high and 15 or 16 inches in diameter. ‘Trees 90 
feet in height and over 20 inches in diameter are sometimes found, 
but these are the exception, and indicate better soil conditions than 
usually obtain where jack pine grows. After reaching 80 years of 
age, and sometimes sooner, jack pine deteriorates rapidly. 

On the jack pine plains in the northern half of the Southern Penin- 
sula of Michigan there are many miles of pure young jack pine forest 
in which there are few, if any, trees over 75 feet in height or more than 
14 inches in diameter. Frequent fires have thinned many of these 
stands and as a result large numbers of the trees are scrubby and 
branchy. On the Michigan National Forest in the Lower Peninsula 
jack pine averages from 4 to 6 inches in diameter and from 30 to 40 
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eet in ae t, and only infrequently is 1t found over 8 er 9 aoe m 
ae eter and 50 feet in height. The small diameter of the trees is 
ex splstied by the fact that most. sf the stands are comparatively 
young. In the Upper Peninsula of Michigan jack pme stands occur 
x better soils and are favored with 3 a ayers rainfall than are thes 

ound in the lower peninsula. Therefore the average size of tie 
ie is larger and the quality is better. ‘Trees have been found here 
18 inches and over in diameter, 90 feet in height, and 150 years of 
age. (See Pl. Vill.) Most of the stands are, however, composed of 
young and small trees. 

On the eastern outskirts of its range in New England where a few 
jack pine groves occur, the height of the trees is usually only from 
15 to 20 feet. These groves are composed of compara tively fou 
trees. In Nova Scotia and eastern Canada also this species is of 
small size. 

In the region north and west of Lake Superior and west of Lake 
Winnipeg ae pine reaches its best development. Here it is occa- 
sionally 90 feet in height and 20 inches in diameter. North of Lake 
Winnipeg it seldom wees 8 inches in diameter and 50 feet in height. 

Tables 18 to 28 (appendix) indicate the form and growth of jack 
pime trees in regard to width of crown, thickness of bark, taper, and 
volume expressed in different units of measure. 


ROOT SYSTE*¢. 


oe deep, sandy soil where the water table is low, jack pme produces 
a lor Por scereiic taproot. On loose soil the Poe roots spread 
ee only a short distance and then descend parallel to the tap- 
root. Durimg the first year seedlings on this quality of scil send a 
taproot down from 6 to 12 inches, and develop very few laterals. 
(See fig. 2.) On better soils a widely branched, surface-feeding root 
system is developed early because « the relatively large amount of 
food and moisture near the surface. At the same time a more or 
less pronounced taproot is sent oe though this does not develop 
as rapidly as on sandy soil. On fe and wet soils jack pine 
develops only lateral roots. 


RATE OF GROWTH. 


Tables 1 to 8, inclusive, indicate the rate of increase in diameter 
and height of single trees of jack pme growing in different regions 
and under different conditions. 


1See Forestry Quarterly, December, 1916. 
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Fig. |.—TYPICAL JACK PINE PLAIN OF VERY SANDY SOIL. 


F-75101 


Fic. 2.—TYPICAL GROWTH OF JACK PINE ON JACK PINE PLAINS IN MICHIGAN. 
STAND DENSE IN SPOTS AND OPEN IN OTHERS. 
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Fic. 2.—FIFTY-FIVE-YEAR-OLD STAND ON PURE SAND, 


F-64793 


Fig. 1.—FORTY-FIVE-YEAR-OLD STAND ON CLAY SOIL, 


SHOWING WELL-CLEANED BOLES. 


IS TYPICAL OF GOOD 


SHOWING UNDERBRUSH WHICH 


inning out and growth 
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HUBBARD COUNTY, MINN. 


Also trees th 


Note lack of undergrowth on sandy site. 


SOILS WHERE THERE HAS BEEN NO FIRE. 


at a standst 


DENSE STANDS OF JACK PINE ON CLAYEY AND SANDY SOILS. 
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Fic. 2.—Three-year-old jack pine 2 feet high showing well-developed root system with 
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long tap root. 
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TaBLE 1.—Rate of growth in diameter and height of jack pine, in dense stands and of 
isolated or nearly tsolated trees, in Hubbard County, Minn. 


Isolated or nearly iso- 
Trees in dense stands 18 to 99 years old. lated trees 22 to 82 
years old. 


Age y 
* Average. Maximum, Average growth. 
1S Ae Height. . bE Height. D.b.h.| Height. 

Years. TRchres i  Rcee Ss Feet. Inches. Feet. 
1A) FEN iy re ri Meh Lee 12 1.8 19 ee 12 
a Se tare eee eae SRS 2.3 3.8 26 3.0 22 
Dee oa WAI Nee eerie Sinpiyeg tears Ee SE 33 i 1 29 
Das Fini o Seer oe eae 4.0 6. 9 38 6.6 35 
BENE er Noe aimee er Sea fae 4.6 7.9 42 7.9 39 
DOTS ee ee Se a a Sak 8.8 46 9.1 42 
Ai Te. SG Santos hee eer 5.6 9.5 50 10. 2 44 
BO a oe) so a 6.5 10. 2 53 ile 46 
Ed AO eee emilee bis Bi 6.5 10. 9 56 11.8 47 
DOs ole Due Bee eee 6. 9 EE. 5 59 12.5 47 
GOSS Saebrs eees S %3 #2. £ 62 13.1 48 
GOES Jase oe ae ee 7.6 EXT 65 13.7 49 
Wee oee sone ae ee 8.0 sid: 68 14.2 49 
Ue ae OS 8.3 13.9 70 14.8 59 
SOE ee ees 8.7 14.5 72 11. 8 59 


Based on 604 trees, 18 to 99 years old. Measurements by H. H,. Chapman. 


Table 1 indicates a much faster diameter growth of isolated and 
partly isolated trees than the average growth of trees in dense 
stands—faster even than the average growth of predominant trees in 
such stands. 


TABLE 2.—Rate of growth in diameter and height of jack pine in Cass County, Minn. 


Average. Maximum. Average. Maximum. 
Age. | Diameter Diameter Age. | Diameter Diameter 
breast | Height. | breast Height. breast | Height. | breast | Height. 
high. high. high. igh. 
Years. Inches. Feet. Inches. Feet. Years. Inches. Feet. Inches. Feet. 
Repoooonollanssoceses Sislterister aces 12 Goon ee 8.4 63 uta 72 
OM aa ee 0.6 10 1.4 20 Oise 8.8 65 11.6 74 
a arraree 1.5 16 2.8 28 (LD Sees 9.2 68 12.1 76 
20a aeeioe 2.4 23 4.1 35 S0Sarace 9.6 70 12.6 7 
25 ee eer 3533 30 58} 41 Shen 10.0 Cal 13.0 80 
Si) pa ee 4.2 35 6.3 47 90. SF 10.4 73 13.4 82 
BB eeuis 5.0 40 eo 52 OF: 10.8 74 13.8 83 
AOR G Sees al 45 8.1 Hifenl| EOO Seer RD 75 14.2 85 
Aly eee aes 6.3 50 8.8 GE) 1 Ue ee 11.6 76 14.6 86 
153) Paras ae ae 6.9 53 9.5 64s ROR 11.9 77 15.1 88 
Ne re 7.4 7 10.1 67G||UOaaete 158: 7 55 89 
GORA se 7.9 60 10.6 7 120 eee 12.6 79 15.9 90 
1 


Based on 52 trees 69 to 124, averaging 93 years old, and 7 to 16 inches in diameter, the trees having been 
cut for saw logs. Measurements by J. St. J. Benediet. 
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Taste 3.—Rate of growth in diameter of second-growth jack pine vn northern Minnesota, 


nnn nnn SU Eni EIIEnISInEIInINI AN IIISIOEEEESERREE RRR! 


| Diameter breast high. || Diameter breast high. 
Age. Age. 
Maximum.| Average. Maximum.| Average. 
| 
Inches. Inches. Years. Inches. Inches. 
Ba adacouspdS dose beonseddullsseeun0 2 adon|lppecocdousgs sess sdooesdsodouggceuded Deitel 5.7 
1.8 1.2 Ris GudosuucessoovoBDEopauC 8.6 6.5 
3.6 2.5 A reiotatcistererate wiske mis erchersiciniece(s 9.5 7.3 
Dae 3.8 CG EP Nee ec a na a 10.3 8.1 
6.5 4.8 OO eaten cya ee years ata 8.9 


Notr.—Based on decade measurements on 46 1-foot stumps 32 to 51 years old. Measurements by J. St. J. 
Benedict, in Cass County, Minn. 


Tape 4.—Rate of growth in diameter and height of dominant jack pine trees in Craw- 
ford and Roscommon Counties, Mich. 


pa: coe Maximum growth. cc ora Maximum growth. 
oats Diamet ee nace Diamet 
iameter Total iameter| = mota] jiamete Total iameter mora] 
breasty |e: breast : breast =e breast : 
high. height. high. height. high. height. high. height. 


fr || | 


Years. | Inches. Feet. Inches. ie Years. Li en es Feet. Puch. Feet. 
2 E .! 67 


neoodsec||soscsaenca! | 4 274 lecbaeccacd OOmeceee 8 3) 11. 
ease 0.8 8 1.5 13 UEP eens 8.8 58 11.5 70 
LOeeSocges 2.0 15 3.2 22 cgone 9.2 61 12.0 12 
NS eae 3.1 22 4.8 bl BOS Barca 9.6 63 12.4 74 
Dp aise 553 4.2 28 6.3 39 WOmseee 10.0 64 12.8 75 
Des eis 5.2 34 7.5 45 SO Raa 10.3 65 13.1 76 
BBs. css 6.0 39 8.4 51 BOR ec ers 10.7 66 13.5 77 
Oe ise 6.7 44 9.3 56 MWe ssooe iti 67 13.9 75 
BD aaease 1.3 48 9.9 61 YEAR See 11.5 67 14.3 79 
BOs ce qo 52 10.5 64 NWS seose 11 8 68 14.7 80 


Diameters based on decade measurements on 122 1-foot stumps 25 to 104 years old. It was assumed 
that it would take 4 years to grow to a stump height of 1 foot. 

Heights based on sectional age counts on 150 trees 25 to 104 years old. 

Measurements by T. H. Sherrard, 1901. 


TABLE 5.— Measurements' on 13 trees in a dense young stand of jack pine on sandy pine 
plain in the Upper Peninsula of Michigan. 


(The trees were cut for pulpwood in 4-foot lengths and taken to a top diameter of 4 inches, with an 
average of 122 pieces per cord. See Pl. XIL.] 


| 
Average. | Maximum.| Minimum. 
ASE i pee pt cera tea Yu tay ata atataraVoVats tae Pure a evebeieot a alae tare ie ialawe aid eiaa mnoveroioieie years 47 55 40 
POL OIG sto ote rerararotele ic ale ictsaces wyoie wide leve eter eee ee eaters ovals wate esas feet .. 50.8 7 44 
AD AIBN ORIEN SVE OTHE SI rh CH= BI nt ar Mia airs are lee Pe i er eee ee inches. . 6.9 9 5.5 
Volume in board feet (possible mill cut of round-edge material). .... 28 60 15 
CSIR Sra by Ga ee Ale Sa eee i a alas oe et a ee Ep feet. . 0 0 0 
WUGTHODE TOT EEY ON VEL Sya feat aha a eae eR aes ag a a feet. . 31.6 44 24 
Nim ber:OT-A-fOOCSTICKS Ment EO avec cic a0! Liclcrarer0jpvelarcidcasoccrmyersialenoyeye ¢ 205 ie 8 il 6 


1 Measurements by Huber C. Hilton, 1918. 
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TABLE 6.— Measurements! on 22 trees in a fairly dense, somewhat mature to overmature 
stand of jack pine in the Upper Peninsula of Michigan. 
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[The trees were cut for saw logs. Stand located on a low sandy ridge, slightly elevated above a muskeg 
swamp on one side, and above a lower area of spruce, tamarack, and some jack pine on the other. 


Soil, coarse sand underlaid with clay subsoil. See Pl. ViII.] 
Average. [foximum, Minimum. 


AG Gis done eae are os ae Be ae Sh Se oe eee coat years... 104 125 68 
LCI SG Ss 22 e = Soe esaee ease ce a et eee feet _. 42.5 88 61 
PIAMeLER DEAS DIGI cs ee oS alee age eee ee inches. .- 12.2 17 9.8 
Volume i in board feet, Scribner deal TUS ee eee ee 128 290 50 
Volume in board feet (mill scale of possible round-edge)...........- 175 430 90 
6) (ooh ol (a Vea o tae pene eee te ee Oe ae ae EL eS ee See eae feet _ - 34 . 50 0 
A yeas oN 0) Vays Vey a etel aba a ee es SRE See ee dose 46.4 60 32 
INTIME OLN GEO Galo es eee 2s ee eevee 3 32 2 


1 Measurements by Huber C. Hiiton, 1918. 


TABLE 7.—Rate of growth, in diameter and height, of jack pine, on good sites in western 


Ontario. 
Diameter Diameter 
Age reast Height. Age. breast Height, 
high. high, 
Years Inches. Feet. Years Inches. Feet. 

Rye Onan es aa rama Sane mee nase 15 GOES cea eee ae See ike? 64 
Oe Sees ee Cee era wo eee 0.8 8 GO See es es Sen ene dee 12.4 67 
1 US semper Ae ha gh a ese cae 2.0 17 LO Sas ee eR ea peers 13.0 70 
A Sie poeta ats A, Se) ee ae ee 4.0 28 (OD seas eee ey ase 13.5 72 
TAR aa Re arc eer ns tig Pach 5 oe 5.8 36 bol | an ear re aee Oes 14.0 74 
a) ao pian cee nN a 2 SS Ay ae (sak 42 bat nA (ea In ree na EN 14.5 76 
Boies hem ecg ghey oye ee 8.1 46 QO Sa UA een 14.9 77 
Een ie en steeds Se aes, Se. 8.9 50 pS Le ae ee ep eel ee sn Ses 15.2 79 
A aes ites eo. ey ee eye ee 9.6 54 BOQ Se See eee ete eee eee 15.6 80 
LG ke yee Gat By Ree nee Ne 10.3 58 NOD ek ae ee eee ae 15.9 81 
Syl eee ae NE In ee ine (ERE ee 11.0 (0yj Beco tre) bl 0 Pa ee fee See ete Sea oe ease ae 16.2 81.5 


1 From anarticle by L. M. Ellis, in the Forestry Quarterly, for Mar. 1, 1911. 


Based on 100 trees. 


TABLE 8.—Average rate of growth, in diameter, of 50 representative jack pine trees, on 
the Riding Mountain Reserve, Manitoba, Canada. 


Diameter Ecies 
reasthig reasthi 
Age. (outside Age. fone 
bark). ark). 
Years Inches. Years Inches. 
BOL Es Sos ee oo ee eee 0.5 GORA LIS DNS BER AES ALS? oe ee pene Seen -10.1 
7 ate ma ea Ti A Nea Seo i Ts pa es 2.8 IEEE RSS DOS CRI RE 11.0 
i ee Se ek eae ik Ge oe et NS 5.4 SO es eS es Bes ee a 11.7 
[1 er ea yh OE gh ET Nae DM AS aN ees 2 Tie QO Ee eet eae ae 12.2 
Li ees EN ie reece ae a or Be le Sahl MOOK SRA eee ee ee ee Re ee 12.6 


1 From Bulletin 6, ‘‘Wood-Using Industries of the Prairie Provinces,’”’ of Canadian Forestry Branch. 
This bulletin states that: ‘‘Jack pine in closed stands on the Riding Mountain Reserve reaches 60 to 80 
feet in height by 12 to 18 inches in diameter, with straight, clear trunks yielding a good grade of saw and 
tie timber. a Un open grown they are a mass of limbs right to the ground, and of little value, 
even for firewoo 


Table 3, relating to trees grown in Cass County, Minn., shows a 
less rapid diameter growth than Table 2, which refers to other trees 


grown in the same county, probably because those covered in Table 
3 are comparatively open grown, thrifty second growth. 


JACK PINE. 116 


Table 4 indicates the average dominant and the predominant 
growth on jack-pine land of good quality in the northern part of the 
Southern Peninsula of Michigan. 

Tables 5 and 6 indicate the development of jack pine in dense 
stands on good sites in the southern part of the Upper Peninsula of 
Michigan. 

Table 7 indicates the rate of growth on good sites in western 
Ontario, a region very favorable to the growth of jack pine. 

Table 8 shows the growth on poorer soil in Manitoba. 

Tables 9 and 10, which are not comparable with Table 1, being 
based on different data, show the average growth and yield at dif- 
ferent ages of dense, even-aged, unmanaged stands of Jack pine on 
sandy sale in Habart! Cine Minn. These stands have been 
more or less damaged at one time or another by ground fires which 
were not quince severe to kill many trees, but which without 
doubt appreciably lessened the vitality and rate of growth of a large 
number of them. 


TABLE 9.—Rate of growth and yield per acre of pure, even-aged, densely stocked stands of 
jack pine in Hubbard County, Minn. 


SITE QUALITY “GOOD.”’ 


Average. 
Trees per acre. eee 
asa 
D.b.h 

rea. 

Age. apt Domi- | Yield 
nant per 
Total, | Sinches |10inches| 5 inches | 5inches | height. | acre.t 
and over.| and over.| and over. | and over. 
Years. Number.| Number. | Number.| Sq. ft. Inches. Feet. Cu. ft. 
DA fe ee a A Ae pa ne NS Ra OR Oe 1,120 Oy Al Lae aes 15 5.4 30 730 
IAB Ee eat ys hte OS IM UES 839: dea Yi sea tes a 28 5.8 ol 1,090 
Sh (err ce ie yee neg Dns 672 Theil bes Ne ote ep eeeaa a een 57 6.1 43 1,630 
IS CI EEO Se ee ee Soe 565 391 7 90 6.5 48 2,480 
01 9 Vay athe RR ae eS a ea ea 485 404 26 102 6.8 52 2,970 
7. yes 2p 4 lee ea Site et dies ED & Ver TM enn 432 393 39 108 eal, 56 3, 260 
ES Oe gate Saree. Ad merece vane a 6 aaa a 398 382 45 lil Wed 60 3,470 
Gi eacr s Aine ties ea A ei ene 374 371 48 114 Tow 63 3, 660 
GOR eee ree ee 358 358 51 115 hed. 66 3, 840 
Tea a ir ie ee ean AS ke oe 345 345 53 116 (lowe 69 4,010 
FOR many see are 332 332 53 116 8.0 71 4,180 
SITH QUALITY “POOR.” 
| 
DOE a, MON Head Deere ERC a Ne hohe Ty 1,400 OTR Sek ers oes 10 oul 29 660 
SOM ERE RE ee Mey ee Cee 1, 091 SS ieee ae 22 5.4 35 930 
She Ne eure See ee ea Re 7 846 203cs ass eae 36 Dd 40 1, 250 
AQ Sas aera iae, SIAR eet ee 698 G7) we) ek a eG 53 5.9 44 1,590 
ADE htt 3O0 mers den ho te i ee et 602 SF YO el i Des ae os FE 67 6.1 48 1,900 
15 fe Tee abe eer ec eats SMO ced ae 537 SOO) SiMe eseee 78 623 51 2,180 
DOs oe at ae One Pee eh ae 490 373 6 86 6.5 54 2,430 
GOs le ea ae, en ee 450 376 17 92 6.7 56 2,660 
Gime a Ral 0 See hp ein heey. 412 374 25 97 6.9 58 2,870 
AV Se ee ES IRE Brenan 377 364 | 30 100 (oat 60 3, 080 
| 


1 Total volume, including bark, of all trees 2 inches and over in diameter, breast high. 
Based on 128 plots; area, 90.2 acres. Measurements by H. H. Chapman. 
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TABLE 10.— Yield per acre of pure, even-aged, densely stocked stands of jack pine in Hubs 
bard County, Minn., calculated in cubic feet, cords, and board feet. 


SITE QUALITY “GOOD.” 


Yield per acre. 


Tees nese Milltally.4 _|Scribner Decimal C. 
Age. Trees 5 
inches ; 
and over. With Trees5 | Trees8 | Trees 8 | Trees 10 
anne Peeled.’ | inches inches inches inches 
: and over. | and over. | and over. | and over. 
Years. Cu. ft. Cords. Cords. \Board ft. | Board ft.| Board ft. | Board ft. 
SD (Be Re an a NIE ERS ee Se 160 6 163: DOO ck BOS SARE Ss ea eer aR ere 
OR i vee an cites Ce as ee eee 650 6.5 Das 3, 200 700 BQO eos 
SO. are og eee a! Ce Neg eee 1,360 13.6 11.2 6, 900 1,900 LOO: eee 
Bs) Sele SUNN Stine ote it RR A 2,210 22-1 18.2 10, 500 3, 200 1,400 300 
EG. CUR SORE es 2,300 | 28.0 23.1 | 43,200 | 4'700 | 27300 | 1,300 
AD oats So ON es eee ae oe 3,160 31.6 26.1 14, 900 6, 500 3, 800 2,200 
ees Se AY MER eee en pe 3, 420 34.2 28.3 16, 300 8, 600 5, 200 2, 900 
Bly co aree Ann ape = Re ee eta Oe op 3, 640 36.4 30.1 17, 400 10, 700 6, 200 3,400 
GO ae Se Ee Oa Pata rere 3,840 | 38. 4 31.8 18,500 12,500 6, 900 4, 000 
(SS ee cepa Ser Symi fen ee Ae ete 4,010 40.1 33.3 19, 600 14, 000 7,600 4,400 
7A Vi ee a eee tm eles TO ia 4,180 41.8 34.7 20, 600 15,300 8,200 | 4,800 
| 
SEE OWA ERYS “POOR Z2 
VAs, Uke weedeat Aaah Gane ee ely 130 ine iil TAG st eer ae frees Se Na ra | Bie OMe ee Ta 
B (ieee ee Oo eee eee 470 4.7 3.8 PaSCA A NE Wiese Me Aone Pca Stee aren ee 
SY igs ae mata ative ee Mam tere eho 870 8.7 rect 4000 se 3 Reo Se Slee ea ee eee 
PA () eit es epee cet uN) See een 1,300 13.0 10.6 6, 200 PAU URE bapa een eee eae 
CLUS Yicas gt ese ARNO pe LE 1,670 16.7 187 8, 100 1,106 400 | Ee Sa eaiae a 
D0 Eee ee Saha ha AoE ae ee Ce 1,990 19.9 16.3 9, 600 2, 200 S00 |aateeae 
EL orb Sean ey ci eae 2, 280 22.8 18.7 | 10,900 3,400 1,500 300 
7 ep ge Nee mute trees ghee 2,550 25.5 21.0 | 12,200 4, 900 2,500 1, 000 
GOR Sr ie ie swe a ra aul ee 2,790 27.9 23.0 13, 400 6, 600 3,800 1,600 
POs Se eee ee eee ne Saat 3, 010 30.1 24.9 14,500 8, 200 4,900 2, 100 


1 Total volume of stem, including bark. 

2100 cubic feet equal 1 cord. 

3 Per cent of bark in total volume, 18.9 down to 16.9, decreasing with increase in age. 
4Scaled by white-pine mill-cut table. See Table 27, in appendix. 

6 Stump height, 1 foot; diameter inside bark at top, 5.5 inches, scaled by Table 25 (appendix). 


Based on plots given in Tables 34 and 35 in the appendix. 


In these tables ‘‘good”’ quality of site indicates the better classes 
of soils which would be suitable for growing Norway pine, while 
‘‘poor’’ quality indicates those soils not so well adapted to Norway 
pine. 

Tables 34 and 35 (appendix) give the details of the field measure- 
ments of the plots used as the basis of Tables 9 and 10. All of these 
plots were used as a basis for determining the total cubic volume. 
The items other than total cubic volume were based on selected plots 
classified as qualities ‘‘good”’ and “‘poor”’ on the basis of their total 
cubic yield. This classification corresponds closely to a classification 
based on the average dominant heights of the different plots. (See 
fic. 3, facing p. 16.) The plots selected were those whose total cubic 
volumes were close to the average curves for total cubic volumes. 

Table 11 shows the growth and yield of six plots at different pomts 
in northern Minnesota, the data having been collected and computed 
by State Forester Cox. Under the heading, ‘‘Quality of site,” 
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these plots are compared as to cubic-foot yield with those in Hubbard 
County (Table 9), and the site quality averages “‘poor.’’ One plot 
at Cloquet, Minn., ranks somewhat higher than that given under 
site quality ‘‘good”’ in the Hubbard County yield table. 


TABLE 11.— Yield per acre of six sample plots in dense, even-aged stands of jack pine on 
sandy soil in northern Minnesota. 


Plot 1, Plot 2, potas Plot 4, Plot 5, Plot 6 
Cloquet Cloquet 3 Ferris, Bemidji, | Cass Lake, 
age 13° age 37. Fepids, age 40 age 62 age 66 
years. years. ee years. years. years. 
Total number of trees.......-- 10, 464 586 800 460 180 252 
average diameter breast high, oe ae Aa . i ; 
CHESS acacia cae ; : 
Average total height......feet.. 16 48.5 44 48.5 67 70.5 
Yield per acre..-... cubic feet. . 282. 53 3, 142. 68 1, 989 984. 4 2,481 3, 102 
Yield per acre.-.....-.-- cords. . 3.95 44 27.8 13. 78 34.7 43. 43 
Yield peracre...... board feet. - 1,97 21,999 13, 925 6, 891 17, 367 PAA) 
Qualtiyeonswectscseece mas secs: 2 Poor. 2 Good. 2 Poor. |? Very poor. 2 Poor. 2 Poor. 
Average annual increment, 
Cubicteete ease Sweets 21.6 85 51 24.6 40 47 
Average annual increment, 
CONUS Spe See praiae Coen ta nies 3 1.19 0.7 0.34 0. 56 0.66 
Average annual inerement, 
POaRditeetweesee eee see ete: 152 593 307 172 280 330 


1 From data collected and computed by the Minnesota Forest Service in 1913. 
2 Compared with cubic-foot yields in Hubbard County, Minn. See Table 9. 


Table 12 shows the growth and yield of 12 plots in typical stands 
in Adams County, Wis., on sandy soils covered with pure stands of 
jack pine. Under the heading, ‘‘Quality of site,” these plots are 
compared as to cubic-foot yield with those in the Hubbard County 
yield table (Table 9), and the site quality easily averages ‘‘good,” 
some of the plots ranking much higher than the site designated as 
‘‘good’’ in Table 9. 


TABLE 12.—Stand and yield per acre of 12 sample plots in dense, even-aged stands of 
jack pine on sandy soil in Adams County, Wis. 


Living trees per acre. Average. 
Basal area. 3 
i Yn 2 
Jack pine. Other species. 3 a is S 
a a 
| OD R i 
Age of plot. ais “ ss ilies Sh ane we aes a rs 3, eae y os 
© a 2) 5) a Ay ee q q se} ‘ 
Sele See ete a ee ie |e 
Soe ev ies Ween eid | oe | se |e 
Pe esta) RSS fae I SI SUS | Rare at ac f= a Geol PRPS 
a a = o| = a E S |x! | i) im a 
Se acne os eaisch anaes. |" | 3 
a Ney = 1D = fa) A ~ 12 <a 
Years Feet.| Sq. ft. | Sq. ft. | Cu. ft. 
DPN See OC BS OU e228 0nil eee eels fase ese eersleree ue 5.6 62 48 949 | Good. 
PT a es eh 950 AGU Ree eee Qe ese tsicrere tere 5.9 42 114 88 2,337 | Very good +. 
She eee 390 | 250 30 | 110 bale ayers 7.6 45 96 87 | 1,995 | Good +. 
Ae eee 400 | 300 GOs ee ZOO ee pees epee: 8.0 46 127 125 | 2,971 Very seed. 
Rohe ree 490 | 370 40 LON eratstets, sl | Cees TaD 48 131 127} 38,085 0. 
bee aes 416} 344 8| 184 Davie Fees aan 49 113 109} 2,550} Gooa +. 
Sib Se seo cee 410} 310 20 60 BOs eaease Toe 50 101 96 | 2,465 | Good —. 

Si ee See Ce 336 | 272 56 Pa RSA MC SE 7.9 50 113 113 | 2,572 | Good —. 
Ais ona 408 | 304 32 16 al aes (ee) 53 110 104 | 2,686 | Good —. 
7) Er ee ere 560 | 260 |.....- 240 SOFIE. a25- 6.4 38 73 59} 1,352 | Very poor. 
OO Race eee 330 | 200 80} 130 AGA eee sae 8.8 50 120 118 | 2,834} Poor +. 

7 aaa oat 300 | 190 90 30 40) \sccane 8.6 60 114 113 | 3,310} Good —. 


1 Compared with cubic-foot yields in Hubbard County, Minn. See Table 9. 
Measurements by the author, 1917. 


16 BULLETIN 820, U. S. DEPARTMENT OF AGRICULTURE. 


It is interesting to compare the growth and yield of unmanaged 
natural jack pine stands as shown in Tables 9 and 10, with the growth 
and yield of well-managed Scotch pine stands in Europe, as shown in 
Table 32 (appendix). In yield per acre the ‘‘good”’ quality site in 
the Hubbard County table averages between site qualities IT and IIT 
for Scotch pine, and the ‘‘poor”’ quality site averages between IV 
and V. In the matter of height, the Hubbard County trees on sites 
whose quality is described as ‘‘good”’ and “‘poor” rank considerably 
higher than the Scotch pine trees on the above-mentioned sites. 
This may be partly accounted for by the fact that Table 9 gives the 
average dominant height, while Table 32 gives the average height 
of the stand. In general, however, a comparison of the greater 
heights and lesser yields of unmanaged jack pine stands with the 
lesser heights and greater yields of managed Scotch pine suggests 
the possibility of increasing the yield of jack pine by growing it 
under management. 

Table 13 gives the average annual increment in cubic feet and 
board feet of the stands of different ages computed on the basis of 
volumes given in Tables 9 and 10. 


TABLE 13.— Mean annual increment of pure, even-aged, densely stocked stands of jack 
pine, figured in total cubic feet for trees 5 inches and over in diameter, in board feet mill 
scale for trees 5 inches and over and for trees 8 inches and over in diameter, and in board 
feet by Scribner log rule for trees 8 inches and over in diameter. 


Site quality good. Site quality poor. 
j Serib- : Serib- 
Mill scale. Mill scale. 
Age. Total. net Total. pee 
5 inches | 5 inches | 8 inches | 8 inches 5 inches | 5 inches | 8 inches | 8 inches 
and and and and and and and and 


over. over. over. over. over. over. over. over. 


Years. | Cu.ft. | Cunft. | Ba.ft. | Ba.ft. | Baje. | Cu.ft. | Cu.ft. | Ba.ft. | Ba.fe. | Ba. fe 
20 36 | 


LigSad.ccos ive eee cna escccsucs Haccoudee| Soodecona| WEaadcdscllacococosslkacsccess 
Scan IIe 44 26 128 28 12 26 5 28 = bE occ aoe eee 
SIR RESBodce 54 45 230 73 23 31 16 G3 Bi eee eae Sas seococ 
SORE ee ses 71 63 300 114 40 36 25 Ue Be es Rasen 
40S eeeee 74 70 330 155 58 40 32 118 eel Pearse 
a Dacseuacce 72 70 331 180 84 42 37 144 24 9 
OO nS aati 69 68 326 192 104 44 40 172 44 16 
WE GAG SGar 67 66 316 198 113 44 41 195 62 27 
WE ooseeoue 64 64 308 203 115 44 42 208 82 42 
Gobesarenna 62 62 302 206 117 44 43 215 102 58 
(Wb ncassoos 60 60 294 207 117 44 43 219 117 70 


STANDARD SITES. 


Tn figure 3 are exhibited all the available age-height data plotted 
in accordance with Prof. Roth’s plan for site classification. Accord- 
ing to this plan all species whose dominant trees reach an average 
height of only 90 feet in 100 years on the best sites (to be called Site 
I for those species) are to be classified as standard C species, stand- 


1See Forestry Quarterly, March, 1916. 
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Fig. 3 
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CURVES 
——_-_ STANDARD “C'SITES AVERAGES FOR ZZ, IT & IV. 
QUALITIES "GOOD" AND'POOR" HUBBARD CO.MINN.(FROM TABLE 9) 
CASS LAKE, MINN. (FROM TABLE 2.) 
CRAWFORD AND ROSCOMMON COUNTIES, MICH/GAN.(FROM TABLE 4.) 
——-- WESTERN ONTARIO (FROM TABLE 7.) 


20 


PLOTS 
. MUEBARD COUNTY GOOD’ ACCORDING TO CUBIC VOLUME (FROM TABLE 34) 
A HUBBARD COUNTY “POOR'ACCORDING TO CUBIC VOLUME (FROM TABLE 35) 
{0} ADAMS COUNTY, WIS.(FROM TABLE 12 ) 

x COX'S NORTHERN MINNESOTA PLOTS (FROM TABLE 11) 


40 50 60 ~ 70 60 30 701 


Fie. 3.—Jack pine age-height data and curves plotted with reference to Prof. Roth’s plan for site classification standard C. Shows average height ofdominant trees in stands of different ages. 
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Fic. 4.—Jack pine saplings 8 years old and 10 feet high. Paper tied around nodes indicates termination 


of esch successive year’s growth, and shows several whorls of lateral branches (usually 3) for each year, 
which is characteristic of this species. 
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ards A and B being for higher-growing species. In a letter review- 
ing the manuscript on which this bulletin is based Prof. Filibert 
Roth says: 3 

I recommend that this standard of 90, 75, 60, and 45 feet for I, II, III, and IV sites 
be made a regularly accepted or adopted standard and called standard C, and that 
all species in the United States which have a growth near to jack pine have their 
sites established and measured by this same standard C site classification on the basis 
of height at 100 years, with values as given in figure 3, which works out well with 
data here gathered. 

Site I in older stands is represented sparingly in these studies (referring to the 
manuscript), because in Minnesota jack pine does not get a chance on Site I, since 
these run to Norway pine. 

Site IV is also little represented, but is abundant in Wisconsin and Michigan. 

Tt will be seen that the “good” site in Hubbard County is slightly 
better than Roth’s Site I, while the “‘poor”’ site is halfway between 


Sites IT and HI. 
REPRODUCTION, 


SEED PRODUCTION. 


Jgack pine produces a great quantity of seed. In view of the com- 
parative shortness of the life of jack pine and its intolerance of 
shade, this characteristic is extremely important. As a matter of 
fact, the fruitfulness of jack pine, combined with its ability to grow 
on soils too poor, at the outset, for other species, is the means by 
which it is able to maintain itself as one of the most widespread 
and important forest types of the North. (See Pls. IX and X.) 
Jack pine, like lodgepole, is a “fire tree,” quickly seeding up bare- 
burned spots or areas. It seeds well almost every year and heavily 
every two or three years, in contrast with Norway and white pines, 
which do not seed every year and which seed in abundance only at 
intervals of from five to seven years and three to five years, respec- 
tively. Trees in the open or with abundant growing space are the 
most prolific seeders and commence to bear seed when from 6 to 8 
years old. Vigorous seed production continues up to 80 years of 
age, but is most vigorous between 40 and 80 years. 

A well-developed, vigorous tree produces from 1,000 to 1,200 
cones in a year, or from one-fourth to one-half bushel, and these 
cones contgin from one-fourth to one-half pound of seed, each cone 
having from 25 to 50 seeds. Very heavily loaded jack pmes some- 
times yield 14 bushels of cones. There are from 75,000 to 100,000 
seed per bushel of cones, and from 100,000 to 150,000 seed per pound. 
The cone matures the second year. The seed is ripe about Septem- 
ber 1 and dissemination commences soon afterwards. During dry 
seasons Many more cones open up than in wet. Nearly half of them 


1 Report of Cloquet, Minn. Experiment Station, October, 1917, gives an average of 30 jack pine seed 
per cone as compared with 37 seeds per cone in Norway pine. 
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persist on the tree for several years, opening gradually under the 
drying effect of heat and wind. Many cones that are on the ground 
do not open at all until scorched by fire. The process of seed dis- 
seminatioh of jack pine is thus almost continuous. 

The small, light, jack pine seed with its relatively large wing 1s 
readily disseminated to considerable distances. It is probable that 
light winds, which are of frequent occurence. in the range of jack 
pine during the season of dissemination, carry some of the seeds for 
distances of a quarter of a mile or more; but most of the seeds un- 
doubtedly fall within 100 yards of the parent tree. 


QUALITY OF SEED. 


Freshly gathered samples of jack pine seed have shown germi- 
nating percentages of 95 or 100.2 Samples from cones that had_ 
remained closed for some time indicated a germination of from 60 to 
75 per cent. Seed in well-closed cones may retain its germinating 
capacity many years. The great quantity of seed produced and 
the high average percentage of germination explain to a degree the 
widespread distribution of this hardy species and its rapid regenera- 
tion on burned lands. 


ESTABLISHMENT OF SEEDLINGS. 


Under average natural conditions jack pine seed requires from 
2 to 4 weeks for germination. Good seed, however, will germinate 
in 8 days under very favorable conditions of heat and moisture. I 
ib is moist enough, the poorest sand will make a seed bed. After a 
a few weeks development of the root system the seedling becomes 
drought-resistant. 

Reproduction is most plentiful on bare soil in the open, where the 
germinating seed strikes quickly into the mineral soil. Jack pine 
reproduction is usually excluded by other trees, weeds, and under- 
brush from better classes of seed bed, such as have a layer of well- 
decomposed humus. But a fire that destroys these and bares the 
mineral soil gives jack pine an excellent chance. In fact, fire is 
usually a necessary precursor of very dense jack pine reproduction, 
especially on good sites, because it clears the seed bed and opens up 
_ old cones. Where jack pine seeds in after a fire it is usually able to 
hold its own against other species. In northern Minnesota, how- 
ever, if birch or aspen seed in simultaneously with it on a better 
class of soil, they usually crowd it out. 

Jack pine seeding after a fire commonly produces an overstocked 
stand. Such a stand when 6 feet high would have from 5,000 to 
10,000 trees to the acre; but, on account of the intolerance of the 
species, this number would rapidly diminish, so that the danger of 


1 In the southern part of the range of jack pine in Wisconsin very few cones remain wnopen on the trees. 
2 State Forester Schaal, of Michigan, reports a 58 per cent germination for good, fresh seed. 
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stagnation is not very sorious.'. Under the shade of mature stands 
few jack pine seedlings appear, for their establishment and growth 
depend on their obtaining abundant light. 

The rate of growth of seedlings, especially seedlings of intolerant 
species, has much to do with the success or failure of the species, 
since it determines the amount of light they will receive in compe- 
tition with other vegetation. Compared with other northern pines, 
jack pine grows rapidly, sometimes 6 inches or more the first year, 18 
inches the first two years, and 3 feet the first three years.2 On the 
the average, i-year seedlings are 2 inches, 2-year-old seedlings 6 
inches, and 4-year seedlings from 1 to 3 feet high. These last are 
not always high enough, however, to compete successfully with 
hardwood seedlings, brush, and weed growths of many kinds which 
are abundant on good soils. 


SUSCEPTIBILITY TO INJURY. 
FIRE. 


Up to the age of 60 or 70 years fire is the greatest source of dam- 
age to jack-pine stands. These stands, occurring as they do on 
dry, sandy soils, are especially liable to fire damage after leaf litter 
and dead twigs have accumulated for several years. Fires in dense 
young stands often become crown fires, which burn with ereat fierce- 
ness and destroy the entire stand. In older and more open stands 
eround fires occur, which kill afew of the trees and lessen the vitality 
and resistance of those left. — ; 

_ Jack pine resists fire better than Norway and white pines because 
it grows more rapidly in diameter and height during its early years, 
and the young trees of a given age have thicker bark. 


WIND, FROST, AND SNOW. 


Jack pine trees do not often suffer from wind-throw where soil con- 
ditions have helped to develop a deep-going root system. On shal- 
low and wet soils, however, the root system is flat and the tree is very 
susceptible to wind-throw. Where the trunks are tall and slender 
or where the trees have been weakened by insects or disease, severe 
storms cause considerable breakage. 

Jack pine is not especially susceptible to damage from frost and 
snow, but heavy snowfalls and ice storms cause some injury to young 
slender saplings growing in dense stands. In the plantations of 
Nebraska and Kansas jack pine sometimes suffers from those snow 
and hail storms which come late in May and break off the leaders 
or new terminal shoots. 


1 Supervisor H. C. Hilton, of the Michigan National Forest, reports a case of complete stagnation of jack 
pine, a 20-year old stand containing from 50,000 to 100,000 trees per acre of an inch or less in diameter. Such 
cases, however, are very exceptional. 

2 Jack pine grows 2 to 3 whorls cf branches each year (see fig. 4), While white and Norway pines only grow 
one, 
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Fic. 1.—JACK PINE MOTHER TREE (9 INCHES IN DIAMETER BY 25 FEET IN 
HEIGHT) AND SEEDLINGS SPRUNG FROM IT (2 TO 8 FEET TALL). 
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FiG. 2.— REPRODUCTION OF JACK PINE AND BUR AND BLACK OAK SPROUTS 
IN A STRIP CLEAR CuT Six YEARS AGo. 
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Fic. |.—OVERMATURE JACK PINE ORIGINALLY GROWN IN DENSE STAND, BUT 
NOW OPEN THROUGH NATURAL THINNING, AND JACK PINE REPRODUCTION 
COMING UP UNDERNEATH. CROW WING COUNTY, MINN. 


F—69122 


FIG. 2.—REPRODUCTION OF JACK PINE AFTER CLEARING AND FIRES ON 
AN ABANDONED FARM IN THE JACK PLAINS REGION, MICHIGAN. 
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Jack pine stands are usually free of serious fungous diseases, but 
when they reach an age of from 60 to 90 years many of the trees 
become heart-rotted. The fungus that most often causes this con- 
dition is Polyporus schweiniten, but Trametes punt is sometimes re- 
sponsible for it. 

The most common disease in jack pine is the gall-forming rust, 
Cronartium cerebrum (Peck) Hedge. & Long. The injury done to 
young and old trees alike by this fungus is such that, in any system of 
forest management of jack pine, methods for its eradication should 
be considered. ‘‘It causes the death or early suppression of trees of 
tender years and seriously interferes with the development of more 
mature growth.” ! 

The defect known as ‘witches’ broom”’ is frequently present in 
jack pine crowns, especially in open stands on dry, sandy soils. This 
is a bushy growth of fine twigs from an affected point on a terminal 
shoot. The stimulus for this growth is probably furnished, in most 
cases, by some perennial fungus. The ‘‘witches’ broom” precludes 
further development beyond the point of attack, and the increment 
of a badly infected tree falls off rapidly. The damage is not wide- 


spread, however, and in the aggregate is not serious.’ Near the limits 


of its northern range the jack pine is subject to attacks by mistletoe, 
resulting also in the formation of ‘‘ witches’ brooms.”’ 

Several fungous saprophytes attack jack pine wood left in the for- 
est and cause its quick decay. Dead trees usually become unsound 
within 2 or 3 years. 

INSECTS. 

Jack pine is rarely damaged by insects, except where the stand 
has been seriously weakened by fire, especially by fire occurring in 
the summer. According to Dr. A. D. Hopkins, of the Bureau of 
Entomology, United States Department of Agriculture, the living 
jack pine is often attacked and more or less seriously injured at the 
base and on the stems of saplings by bark weevils and bark beetles, 
on the buds and twigs by tip moths, and on the foliage by saw flies. 
The tip moth has attacked most of the jack pine in the plantations 
at Halsey, Nebr., reducing the height growth and causing minor 
crooks. The bark and wood of weakened, dying, and felled trees are 
subject to attack by the common wood-boring insects, which also 
cause pinhole and wormhole defects in the crude products.? 

1 Por a full discussion of the diseases of jack pine, see Bulletin No. 212, U.S. Department of Agriculture, 
“Observation on the Pathology of the Jack Pine,” by James R. Weir, Forest Pathologist. 

2 Any evidence of serious injury to living trees or their products, known or supposed to be caused by 


insects, should be reported to a Federal or State entomologist with a request for advice as to the need of 
adopting measures for prevention or control. 
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The largest supply of jack pine timber in the United States is in 
Minnesota, north of 46° of latitude. State Forester Cox in July, 
1916, roughly estimated this supply at 5 billion board feet,’ with 10 
million cords of material obtainable from trees under 8 inches in 
diameter. He also stated it as his belief that jack pie in that State 
is probably growing more rapidly than it is being cut, although fires 
destroy annually a great deal of the young growth. | 

In 1898, Prof. Filibert Roth said 2 of the supply of jack pine in 
Wisconsin: 

At present it is not used to any extent, neither stumpage nor logs meee real com- 
mercial value, except where used as fuel and for farm purposes. The stand of this 
pine, if taken down to 4 inches, is about 34 billion feet, of which about half might be 
used for dimension stuff, while the rest could be employed as pulpwood.? 

The supply of saw stuff has doubtless been considerably reduced 
since that time. With respect to trees suitable for cordwood and 
pulpwood, however, new growth has probably equaled the amopnt 
that has been cut in clearing and lumbering. 

A recent compilation by the author of the Forest Resources of 
Michigan places the stand of possible jack pine saw timber at 1-1/5 
billion board feet. There would be more than this much again of 
pulpwood. In New York and New England the stand of jack pme 
is negligible. 

Bulletin 50 of the Canadian Forestry Branch contains an estimate 
for 1915 of from 7 to 8 billion board feet of jack pine timber in Mani- 
toba, Saskatchewan, and Alberta. 

The supply of eee pine is more nearly keeping pace wa the annual 
cut than that of either Norway or white pine. On the one hand, the 
market for it is more limited because of the small size of its Senos : 
and, on the other, it reproduces freely on cut-over or burned land 
formerly occupied by these more valuable species. 


CHARACTERISTICS OF THE WOOD. 


Superficially the wood of jack pine is similar to that of Norway 
and white pines. The sapwood is nearly white and the heartwood 
light brown to pale orange. In trees under 50 years of age the wood 
is mostly sap, the proportion gradually decreasing with age. Even 
in 100-year-old trees the sapwood often constitutes half the volume. 

The wood is soft, light, a cubic foot of kiln-dried lumber weighing 
about 30 pounds, not strong nor tough, straight and rather coarse- 
grained, easily worked, easily split, and apt to warp and check in 


1A recent compilation by the author of the forest resources of Minnesota places the stand at 23 billion 
board feet. 


2 Bulletin 16, Division of Forestry, U. S. Department of Agriculture. 


8 The stand of jack pine saw timber 8 inches and over in Wisconsin is placed in a recent compilation by 
the author at 13 billion feet. 
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seasoning unless care is exercised. It is more resinous than white 
pine, but less so than the yellow pines of the South. The heartwood 
is fairly durable in contact with the ground, but the sapwood rots 
quickly. 

A comparison of the mechanical properties of jack pine and other 
species is shown in full in Bulletin 556, United States Department of 
Agriculture. That bulletin gives the results of tests which show 
lower average values for jack pine than for Norway pine in cross 
bending, stiffness, and work to the maximum load perpendicular to 
the grain, and higher values in compression parallel and perpendic- 
ular to the grain, in hardness, and in shearing strength. The differ- 
ences, however, are not great. As compared with white pine, jack 
pine shows somewhat higher average values in all the above proper- 
ties except in stiffness and in cross bending, in which white pine 
averages slightly higher. 

The specific gravity of oven-dry jack pine wood, based on -volume 
when green, is 0.39, which is intermediate between Norway at 0.44 
and white pine at 0.36. The weight of a cubic foot of air-dried wood 
of jack pine is 29 pounds, that of Norway is 34, and that of white 
pine is 27 pounds. 

The structure of jack pine wood, in gross and microscopic charac- 
teristics, is not conspicuously different from that of other hard pines. 


UTILIZATION. 


Jack pine is used for railway ties, lumber, slack cooperage, pulp- 
wood, mine timbers, poles, fencing, and fuel. (Gee Pls. XI and 
XIT.) 

RAILWAY TIES. 

The greatest consumption of jack pine for railroad ties is in Canada, 
where in 1911 jack pine ? replaced cedar as the leading species used, 
and 54 million jack pine ties (88 per cent of all ties purchased) were 
bought by consumers at an average price of 41 cents. In 1914, 
8,379,064 jack pine ties, comprising 43.2 per cent of all ties bought, 
were purchased in Canada at an average price of 43 cents. In the 
Lake States jack pine is used much less for ties than for lumber. 

Ties can not be produced from trees under 10 inches in diameter 
breast high. Therefore, the proportion of the total stand of jack 
pine from which ties can be cut is relatively small and only the older 
trees can be used. Table 28 (appendix) indicates the number of ties 
it is possible to cut from trees of different sizes, and Table 9 shows the 
number of trees 10 inches and over in diameter in fully stocked stands 
of different ages. 


1“Mechanical Properties of Woods Grown in the United States,’”’ by J. A. Newlin and Thomas R. C, 
Wilson, of the Forest Products Laboratory. 
2 Including some lodgepole pine (P. contorta) from Alberta and British Columbia. 
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Untreated jack pine ties last from 6 to 8 years because they are 
cut from comparatively old trees that have a large proportion of 
durable heartwood. An increasing proportion of jack pine ties, 
however, is being creosoted, and these treated ties last from 15 to 20 
years if they are not sooner rendered unusable by frequent spiking. 


LUMBER AND SLACK COCPERAGE. 


The chief use for the larger jack pine trees in the Lake States is for 
lumber. Where jack pine occurs either with Norway or white pine 
it is always cut with these species just as it comes. The larger and 
better trees are utilized chiefly for construction material, boards, 
siding, and box and slack cooperage material. 

In Minnesota ! most of the big mills cut at least a smail quantity 
of jack pine. Perhaps 200 small mills cut jack pine, and in some 
eases nothing else, for use as box lumber and grain door boards. The 
annual cut is perhaps 200 million feet, and the cost of logs at the 
mills, from $7 to $9 per 1,000 board feet.. 

In Wisconsin ? all mills, from the smallest to the largest, cut jack 
pine. It would be very difficult to get a figure on the amount cut by 
large mills, and impossible to get any estimate on the amount cut by 
the small mills, because in many instances the good jack pine goes in 
with Norway pine lumber. 

The cost of jack pine at a sawmill varies from $10 to $15 per 1,000 
board feet, depending on the location, business conditions, and size 
of the timber. In 1917, No. 3 and home jack pine nce: sold for 
$20 per 1,000 f. 0. b. Duluth, Minn. 

In Ooneda jack pine comprises about 1 per cent of the total annua] 
lumber cut. Table 14 shows the cut of jack pine and the f. o. b. mill 
value of the lumber in the different provinces for the years 1913 and 
1914. 


TaBLE 14—Lumber cut and f. o. b. mill value of jack pine in Canada.* 


No. of Se Average vaine Der 
active QuarviLy M feet b 
Province. Millss [is eee As a ae 
report- 
ing. 1913 1914 1913 ; 1914 
Mft 6.™m. M ft.b.m. | Dollars. | Doilars. 

Rotalallsprovincessesaaacceeceisenineccenesese 497 35, 404 44, 000 14. 37 14. 23 
ONGEATIO Tra ee Se ee ee ae eee 47 24, 297 17, 890 14.51 15. 00 
QTC DCC as Fe ee he a ee a 400 1, 160 13, 727 16.00 14. 60 
BritishkColumbiges see occ ss ooo ene 10 4,306 7, 041 14, 29 225k 
Feri: Mae ae eRe Med beer Me LAT iy ale 22 2, 237 4, 488 15. 83 14.58 
ING WAS RUS WIG ke eee ea le ae eee ee 2 358 4 13. 64 14. 06 
Manito asc se e aee a ec ind ay nae 8 2, 783 201 11. 71 14.05 
SASK a TClTG wines eae a oe ee eee 4 146 | ° 12.00 12.00 
INOVAISCOLTA ee S58 aU eee MR peta een ane eee 3 51 105 16. 20 14.95 
iPrinceidwardulslandsee see ee eee 1 6 2 12.50 20. 00 


1 Letterfrom State Forester Cox, of Minnesota, July 17, 1916. 
2 Letterfrom State Forester Moody, of Wisconsin, July "31, 1916. 
@ From Bulletin 56 of the Canadian Forestry Branch. 
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FIG. |.—PORTABLE MILL OPERATION IN A 30 TO 40 YEAR OLD JACK PINE 
STAND. LOGS MOSTLY FROM 8 TO 10 FEET LONG BY FROM 4 TO IO INCHES 
(AVERAGE 6) IN DIAMETER AT TOP END. SIXTEEN HUNDRED LOGS WERE 
ESTIMATED TO CuT 209,000 FEET, OR 80 Loacs PER 1,000 FEET. Loas CUT 
MOSTLY INTO 2 BY 4 AND INCH BOARDS. 
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FIG. 2.—FORTY-YEAR-OLD STAND AFTER CLEAR CUT FOR PULPWOOD. SHOWS 
TREES TOO SMALL FOR PROFITABLE PULPWOOD CUTTING LEFT STANDING, 
BIUT MOST OF WHICH WILL PROBABLY BE WIND-THROWN LATER ON. 


Danger of fire here is great on account of the unpiled and unburned slash. 


LUMBERING OF DENSE, EVEN-AGED, JACK PINE STANDS. 


PLATE XII. 
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In general, where Norway pine logs average from $12 to $14 per 
1,000 board feet delivered at the mill, jack pine will average about 
$8.1 In the winter of 1917, in Minnesota, jack pine logs sold as high 
as $12 and Norway pine at $17. The difference in price paid for 
jack and Norway pine in the log may be due partly to the fact that 
jack pine logs are smaller than the Norway pine, running sometimes 
40 or 50 logs to the thousand. Many of the trees from the older 
jack pine stands in Minnesota cut out better lumber than it is usually 
supposed can be cut from this tree. In some cases at least 50 per 
cent of the season’s run of jack pine goes into No. 2 and No. 3 Boards 
and No. 1 and No. 2 dimension stock. As such it brings the same 
price as Norway pine, and is, in fact, often graded as lower grades of 
Norway and white pine. | 

Young stands of jack pine, too small for saw logs, are utilized for 


small slack cooperage, box boards, and cratmg. ‘The cooperage 


material is used for pails, kegs, barrel headings, and a small amount 
for silos. In Michigan jack pine is used to a limited extent for shingles. 
Lath plants use the trees in the form of short bolts down to 3 or 4 
inches in diameter at the top end. Young stands often yield large 
returns both on account of the great number of trees per acre and 
of this close utilization of small trees. 

The number of board feet, mill scale, as given in Table 10, indicates 
the possibility of close utilization of jack pine in producing round- 
edge lumber for box and crating material. This method of utiliza- 
tion is feasible where portable mills are employed in dense, even- 
aged stands, and in this way a high yield of low-grade material is 
obtained at a small cost. 

PULP. 

Jack pine is suitable for chemical pulps made by using alkaline 
cooking liquors, either sulphate or soda. In this process it takes 
2 cords of wood to produce a ton of sulphate pulp. 

Jack pine is used for sulphate or kraft pulp in Michigan, Wisconsin, 
Quebec, and Ontario. In Quebec, in 1914, 16,746 cords of jack pine, 
at an average cost of $6.20 delivered, were used by three sulphate 
mills, while in Ontario in the same year 7,969 cords at $4 were used 
by one mill. There are three sulphate plants in Wisconsin and one 
in Michigan, and the outlook is good for additional plants of this 
kind in Canada and the Lake States. These plants should open up 
extensive markets for young second-growth jack pine trees too small 


1 The following statement from a January, 1920, report of the supervisor ofthe Minnesota National Forest 
indicates how greatly prices and costs have changed since the above was written: 


‘A sale of standing jack pine timber on that Forest, made in 1919, brought $6.30 per 1,000 board feet for 


ive and $3.15 for deadtimber. The cost oflogging this timber was about $20 per 1,000 feet, making a total 
cost of $23.15 to $26.30 for jack pine logs delivered on the landing, or double the cost of what white pine logs 
were 10 years ago. A few years ago, when the jack pine timber could have been logged for $5 to $8 per 1,000 
feet, there was no Sale for it.’’ 
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for ties or lumber. In Wisconsin $5 per cord is the usual price paid 
for jack pine with bark left on delivered at the railroad. It costs 
the pulp mills about $8 per cord, delivered. 

Jack pine is used somewhat for ground wood pulp. ‘‘When com- 
bined with large proportions of sulphite jack pine ground wood pulp 
produces a satisfactory manila of a color other than white.” The 
Forest Products Laboratory is confident, from its experiments, that 
ground wood pulp from jack pine can be used in proportions well 
worth while in the manufacture of newsprint. 

One of the big problems in the pulp industry in the Lake States is 
the obtaining of a supply of woods which can be converted at a 
reasonable cost into sulphite and ground wood pulp for newsprint 
paper, and which shall be accessible to the expensive plants already 
established. If jack pine can be used, the problem will be solved to 
a large extent for many of the established plants, because of the 
large supply of this wood in sizes suitable for pulp, its prolific repro- 
duction, and its rapid growth. If the present prices for newsprint 
paper continue, methods will probably be developed which will make 
jack pine and other pines available for newsprint. 


FUEL. 


In many parts of its range, jack pine is the principal fuel, coal 
being scarce and its use limited. The estimated quantity of firewood 
used annually in the Lake States on farms alone is over 6,500,000 
cords, and of this amount jack pine forms a large percentage. In 
many towns of 2,000 population and over the annual consumption 
is 2,500 cords and upward. Many of the local light and power 
companies use this species exclusively. 


» MINE TIMBER. 


Jack pine in the round is used in considerable quantities in the 
Lake States for mine props, posts, and lagging. In northern Minne- 
sota, jack pine timbers bring $18 per 1,000 feet Scribner Decimal C 
log scale, without cull for defects of any kind, f. o. b. main-line rail- 
roads. 

POSTS AND POLES. 

Considerable jack pine is used for posts, and, in the absence of 
better species, quite a little for short poles, from 20 to 30 feet in 
length. For these purposes it is particularly serviceable if it is well 
seasoned and painted with creosote or some similar preservative. 
The untreated timber does not last well in contact with the soil. 


‘From Bulletin 348, U. S. Department of Agriculture, on “Ground Wood Pulp,” by Thickens and _ 
McNaughton. 


JACK PINE, ONT 
STUMPAGE VALUES. 


Jack pine saw logs bring from $8 to $15 per 1,000 board feet de- 
livered at the mills in the Lake States, and the stumpage is worth 
from $2 to $8 per 1,000, depending on the distance from the mill 
and the means of transportation. This is for logs 6 inches and over 
in diameter at the small end, scaled by log-rule measurement. Jack 
pine trees over 10 inches in diameter can often be most profitably 
cut into railroad ties or into poles, for which purposes its stumpage 
is worth from $5 to $10 per 1,000 board feet. Where close utiliza- 
tion for lath, boxes and crating, slack staves, and slats is prac- 
itced, jack pine stumpage is worth from $1 to $5 per 1,000 feet of 
material actually cut out. For pulpwood, posts, and cordwood, 
where there is a market, jack pine is worth from 50 cents to $2 per 
cord, depending on its location. 


TasLE 15.—Stumpage values per acre of dense, even-aged stands of jack pine on site 
qualities ‘‘good” and ‘‘poor,”’ figured for different values per cord and per 1,000 board 
Jeet. 


SITE QUALITY “GOOD.” 


Stumpage value per 1,000 board feet. 
Stumpage value per cord! ofun- 
peeled wood. 
Age. Mill seale.2 Scribner Decimal C.3 


$0.50 | $1.00} $1.50] $2.00 | $1.00 | 3.00} $5.00) $4.00 | $6.00 | $8.00 


ef Yt 


Years i 
OW i sho a $0. 80 $1. 60 $2. 40 $3. 20 $0. 50 $1. 50 A past OMe har a aa FA as APE he a Mr a 
OD) ayaa Cateye ee al ae 3. 25 6. 50 9.75 13. 00 3. 20 9. 60 16. 00 $1. 20 $1. 80 $2. 40 
SOL Se RE BR Sua 6. 80 13. 60 20. 40 27.20 6. 90 20. 70 34. 50 2. 80 4, 20 5. 60 
Beene YS oR MOCEE oe 105 22.10 BB Itsy 44. 20 10. 50 31. 50 52. 50 5. 60 8. 40 11. 20 
A 5 eh Seni Sree 14. 00 28. 00 42. 00 56. 00 13. 20 39. 60 66. 00 9, 20 13. 80 18. 40 
qi aei ey taincrataiseraet: 15. 80 31. 60 47. 40 63. 20 14. 90 44.70 74. 50 15. 20 22. 80 30. 40 
Oe eee ase eisieyere 2 17.10 | 34.20 51.30} 68. 40 16. 30 48. 90 81. 50 20.80 | 31.20 41.60 
By Dae fers erniacae ecasyeraes 18. 20 36. 40 54. 60 72. 80 17. 40 52. 20 87. 00 24.80 37. 29 49. 60 
OOS eo sacotee ates 19. 20 38. 40 57. 60 76. 80 18. 50 55. 50 92. 50 27. 60 41. 49 55. 20 
Ta ea ie ene REIS 20. 05 40. 10 60. 15 80. 20 19. 60 58. 80 98. 00 30. 40 45. 60. 60. 80 
Orso ee ee 20.90} 41.80} 62.70] 83.60 20. 60 61. 80 | 103. 00 32. 80 49. 20 65. 60 


PAs 8 oe EE OOO SHE 0. 65 1.30 1.95 2. 60 0.70 2.10 50 U8) es rarinsial sete elles aye 


BOM Saeco dee euneecee 2. 35 4.70 7. 05 9. 40 2. 20 Ga GON este OOD [sizer raid tea oa at ee eee ree 
BO viscmacssiciseesciese 4. 35 8.70 | 13.05 | 17.40 ANOOR et22005 ee 20) OOr veer peace aaa eee 
AO) as See Sse ee nas eae 6.50 | 13.00} 19.50] 26.00 (PAD) | TEE OU alice seecclicessoocciacceecnn 
AD) (eete araye Sercraeictels eres 8.35 | 16.70 | 25.05 | 33.40 8.10} 24.30] 40.50 1. 60 2. 40 3. 20 
DOLE ees aad Sale: 9.95 | 19.90} 29.85 | 39.80 9.60 | 28.80] 48.00 3. 20 4. 80 6. 40 
| HOD ss Beiaciane wae wee erice 11.40} 22.80} 34.20} 45.60| 10.90} 32.70) 54.50 6. 00 9. 00 12. 00 
GO eget catenin 12.75 | 25.50} 38.25} 51.00} 12.20} 36.60} 61.00} 10.00) 15.00 20. 00 
GO. eSacreneescneeiecen 13.95 | 27.90] 41.85) 55.80] 13.40} 40.20] 67.00} 15.20] 22.80 30. 40 


LO cceecem seme tee 15.05 | 30.10} 45.15 | 60.20] 14.50} 43.50] 72.50] 19.60] 29.40 39. 20 


The stumpage values assumed in the above calculations are such as are being paid in the Lake States 
to-day, or may reasonably be expected to be paid in the near future. 


1 With bark. 3 All trees 5 inches and over. 8 Trees 8 inches and over. 
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TABLE 16.—Cost per acre of growing jack pine, figured for $2, $5, and $8 initial invest- 
ment, including cost of land and cost of planting, if any, at compound interest. 


AT 6 PER CENT COMPOUND INTEREST. 


Cost per acre, at 6 per cent com- Cost per acre, at 3 per cent com- 
pound interest, pound interest. 
Age. : 
$2 $5 $8 $2. $5 $8 

Years 
20) Ee NG ree NM ales yee ete $8. 98 $19. 72 20. 44 $5.49 $11.7 $17.94 
Ls yarioie APR a toe St eee Alba or a Se 12.42 26.95 41.47 6.74 14.12 21.49 
3 Opsiiee ey rae oe oe a Ore koran 17.02 36. 63 56. 23 8.18 16.90 25.60 
bop Si Ss op ates Aw ee ey See een a 23.17 49.57 75.98 9.86 20.12 30.37 
AQ) Boe etreaeTer Rese a eerste rare IR 31. 40 66.91 102. 41 11.80 23.85 25.90 
ZOE ae ee Ohi e eA Seen CU a AIE pec 42, 42 90. 09 137.78 14.05 28.18 42.30 
BO een ie ROSIE A aD sip aan rade 57.16 121.13 185.10 16.67 33.20 49.73 
Li Gi ane pale eenetet ey CA eet a 76. 89 162. 67 248. 45 19.69 39.02 58.35 
COS See alee mene Lee 103.3 218. 2 333. 22 23.19 45.77 68.33 
G5 ee EN On ee 138. 63 292. 64 446.65 27.26 53.58 79.90 
Oe nae LU ees A ie ete eae 185. 91 592.19 598. 45 31.98 62.65 93.32 


The following is allowed for annual expenses in the above calculations: Five cents per acre for admin- 
istration and protection, plus 1 per cent of initial cost for taxes, at 6 per cent or 3 per cent compound interest. 
This amount is added to the cost of the initial investment to date. 


MANAGEMENT. 
SUITABILITY OF JACK PINE FOR MANAGEMENT. 


Jack pine is well suited for forest management for three reasons: 
(1) It thrives on poor soils; (2) it quickly reproduces itself after 
lumbering and fire, forming pure, densely stocked stands; and (3) 
it grows rapidly in its early years and soon attains sizes suitable for 
pulpwood, box boards, crating, small-dimension lumber, mine tim- 
bers, and slack-cooperage staves and heading. Its good growth on 
poor soils, unsuited to agricultural crops or on which more valuable 
kinds of tress do not readily seed up, suggests the possibility of 
utilizing large tracts of land which would otherwise be unproductive. 
The probability of this class of lands coming more and more under 
State or Federal control increases the importance of jack -pine as a 
tree for forest management on a large scale. 

Jack pine quickly seeds up poor soils and burned-over areas and 
makes them productive much sooner than would otherwise be the 
case. The more valuable Norway and white pines gradually seed 
in under the shelter of jack pine stands when the soil conditions im- 
prove. Wherever there is Norway or white pine reproduction 
underneath it to take its place, the jack pine should be eliminated 
after it reaches merchantable size. 

Where jack pine occurs in mixture with Norway pine or other more 
valuable species on soils well suited to these latter, the natural 
reduction of jack pine that takes place with the increasing age of 
the stand should be allowed to go on. In some cases it may be 
advisable to reduce the proportion of jack pine by one or more 
cuttings to encourage the more valuable Norway pine in restocking 
the area and afterward to supplement the natural reproduction with 
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Fic. 1.—HIGH STUMPS CUT AS GUIDES IN LINING OUT FIRE LINE. THESE 
ARE REMOVED LATER SO THAT FURROWS CAN BE PLOWED. 


F—27413A 


FiG. 2.—A COMPLETED FIRE LINE, SHOWING PLOWED FURROWS WITH THE 
LIGHT, SANDY SOIL EXPOSED. 


CONSTRUCTION OF FIRE LINES IN JACK PINE. 


PLATE XIV. 
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a planting of Norway pine. Similarly, it will often be advisable to 
plant Norway or white pine on vacant areas where the soil is suitable, 
which otherwise might become seeded up to jack pine by natural 
reproduction, as is being done in parts of Michigan. On poorer soils, 
however, where Norway or white pine has a poor chance of success, 
natural jack pine reproduction should always be encouraged. 

The possible returns in growing jack pine may be estimated from 
Table 15, which gives the stumpage value per acre at different ages, 
ficured for different values per cord and per 1,000 board feet, taken 
in connection with Table 16, which gives the cost per acre of growing 
such stands. Thus, on “good” quality jack pine land the stumpage 
value per acre of a 40-year-old stand at $1 per cord amounts to $28, 
as shown by Table 15. Reference to Table 16 shows that in 40 years, 
with money at 6 per cent and with an original investment of only $2 
per acre, at which cost it would very rarely be possible to secure 
adequately stocked stands, the cost would be $31.40, or $3.40 more 
than the stumpage value. On the other hand, money at 3 per cent 
would admit of an original cost of $8 per acre and give a profit of 
$2.10 per acre above the 3 per cent interest earned on all money 
invested. In general, raising jack pine is at present a losing invest- 
ment as compared with other investments at 6 per cent, but a 
very good one as compared with others at 3 per cent. At this 
latter rate of interest the State or Federal government would be 
fully justified in growing it on lands unsuited to agricultural crops 
or to more valuable species of trees. 


ROTATION. 


A short rotation for jack pine is the most practicable for securing 
the best financial returns and the reproduction of a new stand with 
the least difficulty. A comparison of Tables 14 and 15 indicates the 
financial advisability of a short rotation. Thus, with a stumpage 
value of $5 per 1,000 board feet mill scale, and with $5 original 
investment at 6 per cent on ‘‘good”’ quality of jack pine land, the 
best financial rotation appears to be around 35 years. When trees 
are of this age the stumpage value would be $52.50 per acre, and 
the cost, at 6 per cent interest on all money invested, only $49.57. 

On lands under public control, where the financial return is sec- 
ondary to the object of making otherwise waste land productive, a 
rotation of 60 years may be advisable, which would allow the pro- 
duction of ties and lumber as well as mine timbers, box boards, and 
pulpwood. 

PROTECTION. 

Since fires, even if not severe enough to kill the trees outright, 
practically always damage stands by impoverishing the soil, injuring 
and weakening individual trees, and reducing their resistance to 
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insects and fungi, the subject of fire protection is of prime importance 
in management. Reasonable assurance of protection is necessary 
before any expense in planting or management is warranted. To be 
adequate, the plan for fire protection should include provisions for 
patrol during the seasons when fire is a menace, the establishment 
and maintenance of fire lanes, the disposition of the slash resulting 
from thinnings or logging, and, on large tracts, lookouts and tele- 
phones. (See Pls. XIII and XIV.) An accumulation of logging 
slash is a menace to any live timber near it, not only because of its 
inflammability, but also because it may harbor destructive insects. 
Brush may best be disposed of by burning. Cutting in the fall and 
winter and burning the slash in piles as the logging proceeds is an 
effective preventive of insect infestation. Fire lanes, properly laid 
out, could be used in many cases as a means of dividing the forest 
into cutting series or blocks for utilization purposes and these lands 
would make one block accessible without slashing into another 
adjacent to it. 

Danger from windfall may be lessened by cutting first on the lee 
side and proceeding in the direction from which the prevailing winds 
blow. In this way the imterior of the stand is not opened to the 
sweep of the wind. Also, a short rotation will involve less windfall 
than a long one. 

NATURAL REPRODUCTION. 

The cutting of jack pine stands to encourage natural reproduc- 
tion of the species may be accomplished in either one of two ways. 
The first method is that of clean cutting the mature stand either in 
strips or patches 100 yards or less in width. Reproduction would 
then take place from seed already on the ground or blown from the 
adjacent woods. The second method is that of a general clean cut- 
ting, leaving only from 5 to 10 scattered seed trees to the acre or, 
preferably, 2 or 3 groups of from 3 to 5 trees each. (See Pl. 1X.) 

To make sure of getting jack pine reproduction on the National 
Forests in northern Minnesota, it is sometimes considered necessary 
to lop the tops of the trees that have been cut and scatter the brush, 
which is burned in the spring as soon as itis dry enough. This causes 
cones on the ground to open and let out their seed. Also, the seed- 
bed is prepared by the partial exposure of the mineral soil. On 
shallow soils with rock near the surface, brush should be burned in 
winter while snow is on the ground, so that the soi! covering will not 
be disturbed. Fires should always be carefully controlled and be 
kept away from seed trees and adjacent timber Where overstock- 
ing of jack pine results, as is common after fires, the stand may be 
thinned out at a minimum expense within the first five years after 
the reproduction takes place. Natural reproduction and thinning 
would be less expensive than planting. 
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On the Michigan National Forests fire is not considered necessary 
in order to secure natural reproduction. This is because poorer soil 
conditions are found here than in northern Minnesota, and there is 
a much less vigorous growth of popple and white birch. The general 
policy here is to cut all merchantable trees, pile and burn the brush, 
and rely for reproduction on the seed that is already on the ground, 
or that may come either from the trees left after cutting or from 
trees on adjacent uncut areas. 


PLANTING AND SOWING. 


The cost of planting jack pine nearly equals that for white and 
Norway pines. Therefore, the extensive planting of this species does 
not seem warranted except on the poorest soils where these better 
trees will not grow. Even here, the ease with which natural repro- 
duction is secured makes planting unnecessary in the majority of 
cases. For forest planting on relatively arid soils both inside and 
outside its natural range, for windbreaks, and for the fixation of 
moving sand, jack-pine may be the best tree to use. On severe 
exposures in the sand hills of Nebraska, for example, jack pine 
plantations have been eminently successful, while those of Scotch, 
Norway, and western yellow pines, Douglas fir, and arborvitze have 
failed. (See Pl. XV.) 

The recently adopted policy of the Public Domain Commission of 
Michigan provides for the planting each year of from 4,000 to 5,000 
acres of waste sandy-plains land to forest trees, of which the State 
Forester’ says from 20 to 33 per cent will probably be jack pine. 
It is here to be used largely as a filler for Norway and white pines, 
and planted from 5 to 6 feet apart in ploughed furrows, with 6 feet 
between the furrows. The National Forests in Michigan and Minne- 
sota contain large areas of jack pine land. Wherever jack pine re- 
produces naturally, the Forest Service is glad to have it do so and 
in this way save the expense of planting. But the present Forest 
Service practice is not to plant jack pine on vacant land on these 
Forests, as it is believed none of this land is too poor to grow the much 
superior Norway pine. (See Pl. XIV, fig. 2.) 

Nursery-grown stock is almost always used in planting out, wild 
stock bemg only occasionally collected for this purpose. Experi- 
mental planting of jack pine shows that on poor sites, such as those 
found in the sand hills of Nebraska, the best results are obtained 
from the use of 3-year-old stock which has been two years in the 
seed bed and one year in the transplant bed. This material can be 
raised at a cost of from $3.50 to $4 per thousand, including seed, 
preparation of beds, and subsequent care, while the collected wild 
stock costs about $5 per thousand. On Michigan State forests, 
however, good success has been secured from planting 2-year seed- 
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lings, and this was done at a total cost of $6 or less per acre for stock . 
and planting. The State Forester? says: 

Two-year seedlings are so much cheaper than transplants, both as to material cost 
and labor of planting, and the death rate in plantations made with them is so small 
that we do not think that the increased cost of transplants is justifiable in planting 
on a large scale. 

The most favorable time for planting in the spring is from the 
middle of April to the middle of May, and in the fall during the months 
of September and October. 

The artificial establishment of jack pine stands by sowing the seed 
broadcast over the proposed site has been attempted, but, although 
the experiment was tried under many different conditions, it never 
met with much success. These experiments included spring and fall 
sowing and broadcasting on the snow in late winter. Some of the 
seeds germinated and ‘eerzee quite thrifty plants early in the spring, 
but were killed by the excessive heat during June and July. 

The results of sowing and planting experiments in the northern 
half of the Lower Peninsula of Michigan indicate that planting home- 
grown nursery stock, and, in exceptional cases, thrifty 2 to 3 year 
old wild stock, promises the most satisfactory results, 


THINNINGS. 


The future value of dense young stands of jack pine may be greatly 
increased by thinning out the less promising and releasing the large 
and promising trees from competition for light and soil moisture, 
and in this way concentrating the growth energy of the stand into a 
smaller number and the best trees. In many cases some of the better 
trees should be cut, where these grow too close together, in order to 
establish a uniformly thinned stand, with the crown of each tree 
practically free on all sides, or barely touching its neighbors. 


1 Marcus Schaaf. 
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Fic. 1.—FIVE-YEAR-OLD JACK PINE PLANTATION TO RIGHT OF FIRE LINE, 
AND 9 To II YEAR OLD YELLOW PINE PLANTATION TO THE LEFT OF 
FiRE LINE, IN THE DISMAL RIVER DIVISION OF THE NEBRASKA NATIONAL 
FOREST. 


Jack pine survived and grew on more severe exposures where Scotch, Norway, and western yellow 
pines, Douglas fir, and arborvite failed. 


F—22159 


FIG. 2.—FIFTEEN-YEAR-OLD PLANTATION IN HOLT CouNTy, WHERE REAL 
FOREST CONDITIONS HAVE BECOME ESTABLISHED. 


PLANTATIONS OF JACK PINE IN THE SAND HILLS OF NEBRASKA. 
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Fic. 2.—INTERIOR VIEW. 


1.—EXTERIOR VIEW. 


Fia. 
DENSE 20-YEAR-OLD STAND OF JACK PINE ON CLAY SOIL IN NEED OF THINNING. 


HUBBARD COUNTY, MINN. 
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Table 31 (appendix) gives the yields obtained from thinnings of 
well-managed stands of Scotch pme in Hurope. A comparison of 
these with the final yields given in Table 30 mdicates cumulative 
intermediate returns, on quality III or average sites, of 5 to 40 per 
cent on any rotation between the ages of 30 and 50 years, inclusive. 
Similar results could probably be secured from the management of 
jack pine where the market conditions were favorable for utilizing 
the product of such cuttings. 

Instead of clean cutting young jack pine stands for cordwood, as 
is often done, owners would do well to get their firewood by thinning 
their stands and allow the better trees to remain and produce a crop 
of timber valuable for purposes other than fuel. Jack pine stands 
should preferably be thinned as early as 20 years of age. (See PI. 
XVI.) Thinnings to be effective should be severe, leaving the 
crowns of the trees fully isolated on all sides for a space of 5 to 10 
feet. There would be considerably more danger from windfall and 
windbreak to trees left after severe thinnings in older stands than in 
younger—an important reason for. thinning before the stand is 25 
years old. | 

Very dense, overstocked sapling stands, from 6 to 8 feet high and 
from 5 to 6 years in age, such as are liable to stagnate, can be bene- 
ficially thinned by clearing of parallel lanes about 6 feet wide at from 
8 to 12 foot intervals through the stand, and also thinning out trees 
in the rows to be left, or the stand may be thinned in two series of 
clear-cut parallel lanes at right angles to each other. From 800 to. 
1,200 trees to the acre, or 5 to 7 to the square rod, is a sufficient 
number to leave after thinning, provided some trees are left on every 
square rod of area and no large gaps are made in the stand. The 
saplings cut should be dragged out of the thicket and burned as a 
fire-protective measure and to prevent insects from breeding in the 
slash. | 

Clearing of lanes in overstocked sapling stands from 3 to 5 feet in 
height could be accomplished with greater ease than in taller stands, 
as brush scythes and brush hooks could be used, but would be inad- 
visable on poor dry soils where the establishment of a soil cover and 
good humous conditions are important. Lanes cut in such stands 
should, in general, be about the same width as the height of the 
stand. 
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Stem. analyses: 


Chapman Eegheessee eee Hubbard County, Minn.....- t905 === 606 analyses of trees 2 to 17 in- 
ches. in diameter. 
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Shertatd seins eee sere Roscommon and Crawford | 1901..... 150 analyses of trees 3 to 13 ins 
Counties, Mich. ches in diameter. 
Sample plots: 
Chapman we sdEl ee. series Hubbard County, Minn..... 1905 5eeee 128 plots, 90.2 acres. si 
SHIR RES Wie IDEN SS organ Adams County, Wis.-..-..-- MW (Seosc 12 plots. 
Valuation surveys: 
Shhemmund uh eeb a... nae er Roscommon and Crawford | 1901..... 100 acres, “Jack pine plain.” 
Counties, Mich. 


(2) Manuscripts in the Forest Service files. 


‘Report on the Study of Tie Production for the Northern Pacific Railroad,’’ by Prof. 
H. H. Chapman, 1905. 

‘“‘Jaek Pine,”’ by J. St. J. Benedict, 1914. 

‘*Silvical Study of the Jack Pine,”’ by L. L. White, 1906. 

‘‘Reforestation Policy for the Michigan and Marquette National Forests,’’ by R. Zon, 
1911. 

“Forest Planting in Northern Michigan,’’ by W. B. Piper, 1912. 

Silvical Report, Michigan National Forest, by W. B. Piper, 1912. 

Silvical Report, Superior National Forest, by J. A. Fitzwater, 1912. 

‘“‘Jack Pine,’’ by C. A. Cecil, of the Superior National Forest, 1918. 


(3) Publications. 


a 


‘‘Fack Pine,’’ Silvical Leaflet 44, Forest Service, 1909. 

‘‘Jack Pine in Western Ontario,’’ by L. M. Ellis, in Forestry Quarterly, March, 1911. 

Report of the Michigan Forestry Commission, 1902, in articles by T. H. Sherrard, 
Prof. Filibert Roth, and others. 

‘Forestry Conditions in Wisconsin,’’ by Filibert Roth, Bulletin 16, Division of 
Forestry, U. 8S. Department of Agriculture. 

Bulletins of the Canadian Forestry Branch. 
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TaBLE 17.—Proportion of the occurrence of jack, Norway, and white pine stands on 
different soils in northern Minnesota classified according to the prevailing size of their 


soil particles} 


Class of soil. 


PUTO VeTA Vel.) 2-0 tO pln erase ae rele nelerelaie = 
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Medium sand, 0.510 0.25mm.......-...--- 
Minesands Ohara OM mimes eee e eee ee 
Very fine sand, 0.1t0 0.05 mm-..-..........- 
STO oto OLONb mmr eeriee ee eee 
Clay OlOOSi mar eee eye eer iam tee eters 


1 From unpublished preliminary report on Norway pine in Minnesota by H. H. Chapman. 
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mechanical analysis by the Bureau of Soils of a large number of soilsamples from different jack, Norway, 


and white pine stands. 


TABLE 18.—Average width of crowns of predominant jack-pine trees of different ages 
and diameters, with enough light for good crown development, and growing in compara- 


tively dense, even-aged stands. 


{Measurements by H. H. Chapman in Hubbard County, Minn., 1905.] 


Age. 


Site quality ‘‘good.”’ 


Average Average 


Site quality ‘‘poor.”’ 


diameter ae Basi diameter Width F 
oneast (0) asis. Breast of Basis 
hich. crown. high. crown. 

Inches. Feet Trees. Inches. Feet Trees. 
1.8 ih bs ee ae re eal Pa yh sees Ne ee 
i555 11 1 3.9 G3) Rese ee 
7.9 14 9 5.9 9 5 
9, 4 16 38 7.4 11 19 

10.8 18 18 8.7 12 3 
12.0 22 4 9.9 14 35 

ele a Eat itor hs ae 6] ie el doco 10.9 15 13 

Pe SESE ai fe ON Ma Rr TS BID 11.8 16 8 

ae Sige a AI ESI ae ey oe eam area rou Ae 18 5 

cs Se S| OEP ISE CHEE rete s ReeneS e [esp gnt OR ee 19 1 

Seas ths ha poset te Meee | Se) Aerena Eee Dols aoe eee 

Een ete Baap be Hea (et uke opie NEM Cf Pi ep esata eS 
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TABLE 19.—Double bark thickness, at diameter breast high, of jack pine in Minnesota. 


Hubbard County, Minn. Cass County, Minn. 
: 
= . 3 ce Iso- 
ae rees in dense s 
Peresst | stad. | Ted or 
high, “iso- Basis. Bark. Basis. 
lated’’ 
Bark Basis we 
Inches Inches. Trees. Inches Trees Inches Trees 
Fe 0. 23 BS tape WN Ree aoe rene | Nee eR ig UR NS eee oa | ice Ee SS 
3 . 30 Diet Meee ee IN Pan (i taigeapinye, ae ok ME 2 [kee te (Aigo 
4 . 38 66 Bae Ae alba eee WSU Vg pees PY 
5 46 i 0. 49 : : . Hos paeeeeae 
6 4 - OL SPE ERS ee 
7 . 63 85 e 72 9 . 52 t 5 
8 510. 57 . 84 13 . 56 4 
9 . 82 47 . 94 7 . 61 8 
10 . 92 43 1.05 5 . 67 16 
1i 1.03 22 EAS 7 73 7 
12 1.14 13 25 4 - 80 10 
13 1. 26 6 1.34 1 87 3 
14 1a Yé 6 1.43 1 . 94 1 
15 1.48 - 1 TGS eet ae eee 1. 62 1 
ie 1.59 2 1.59 2 ie 1 
1 1.70 Ss bres Saree Pore eect 1 9 by ean eee eee 
18 DAS AS Soe eee esl ee eee ee a a eae Re ee 
19 1 iepte faceless cetera es Se ae ee (RS By oi eons ee eee 
20 Gee Sayre ees Pees Reeoee Eeeceseees Lest: Ges Ree ee 


TABLE 20.—Average thickness of bark at different heights above the ground in predominant 
jack pine trees in Hubbard County, Minn. 


[Trees 22 to 102 years old. Measurements by H. H. Chapman, 1905.] 


Diam- Height above ground (feet). 
eter : 
breast | Basis. 
high, 1 | 9 17 25 S58 diet 49 57 
| 

Inches, Trees 

5 0. 60 0.18 0.12 Ont See esl SRR eee eee ee Bl cate 2 

G6 64 23 = UY -12 QL OS eae ae ee so Ee A Peed 8 

7 70 26 .19 -14 10 0: 06.4) 22 563) <5 eee eae 15 

8 76 29 aoNt .16 12+] “S09: S] Aes eS os pee 16 

9 83 32 . 23 =18 15 TO ies aee Ae eens 33 

10 91 35 . 26 avAl 17 14 O209S Awees Soe 37 

11 96 38 . 28 - 23 -18 215 AA Your eS a 21 

12 1.01 41 534) o25) . 20 sav 1 Begin aoe 12 

13 1.05 44 . 34 eae SIPs -18 12 See 9 

1.09 47 33 - 29 - 23 . 20 14 0.11 3 

15 1.12 50 -39 sok - 20 . 22 SEZ 14 1 

16 1.14 52 -41 33 =P) . 24 20 1% 2 

17 1.16 . 54 - 43 35 .29 . 26 23 20 3 
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TasLE 21.—Taper of jack pine trees of different diameters and heights, showing diameter 
inside bark at different heights above the ground. 


[Based on measurements by H. H. Chapman in Hubbard County, and a few by J. St. J. Benedict in 
Cass County, Minn., of trees cut in dense, even-aged stands. Measurements taken on jack pine in 
Roscommon County, Mich., indicated the same taper as given in this table for trees of different diameters 
and heights.] 

20-FOOT TREES. 


Height above ground (feet). 


Diam- 
eter | . 
Hraase il 2 | 3 4.5 9.15 | Ios | 25.45 33.6 | Basis. 
high. 
Diameter inside bark (inches). 
Inches. ; Trees. 
2.0 1.9 1.8 1.8 1.4 (OR Bessie ee en bee a 9 
3 ait 2.9 2.8 PEt DR 8} STA Vesee arse et ret Fes A YD alas 4 
4 4.1 3.9 3.8 3.6 3.1 0 BAe) BY es cae ae re eS he 
5 Onl 4.9 4.7 4.6 3.9 721) Len iaieaerie EAs UE hee ee 1 
6 6.1 5.9 5.7 ae) 4.7 STAN Serene per tenoN ACe E 
7 ee, 6.9 6.6 6.4 Da DU ial aes yall eaten OD eS AaL 
8 8.2 7.8 7.6 7.3 6.3 DERE eee dey Nees | netes iced cul | xp aka, een 
14 
30-FOOT TREES. 
2 2.0 1.9 1.8 1.8 1.6 2 (eto lesrase mats 6 
3 3.1 2.9 2.8 PU 2.4 Led, Slo aerseeee 22 
4 4.1 3.9 3.8 -3.6 B37 252 OR Hears eee 17 
5 Seal! 4.9 4.7 4.6 4.0 2.8 1 PS) Us be ate 7 
6 6.1 5.9 5.7 5 @) 4.8 3.3 HUA el Fes cues ane 8 
7 Uo? 6.9 6.6 6.4 5.6 3.9 Aa SAB BAe ae 5 
8 8.2 7.8 7.6 7.3 6.4 4.4 a RET We Fa aT 
9 9.2 8.8 8.5 8.2 Wee 5x0 1 UBS Ne chee oe fees Aaah 
10 10.2 9.8 9.5 9.1 8.0 Sa5 Oo BMA ee See ee || Sel ar 
65 
40-FOOT TREES. 
2 2.0 1.9 1.8 1.8 1.7 U7 ike ONZE Sees 
3} aot 2.9 2.8 NG; 225 2.2 WE 7 8 2 
4 4.1 3.9 3.8 3.6 GRO 2.8 2.1 1.0 41 
5 5.1 4.9 4.7 4.6 4.2 3.4 225 1.2 | 31 
6 6.1 5.9 aft 5.5 5.0 4.1 2.9 1.4 25 
7 Wee, 6.9 6.6 6.4 5.8 4.7 3.3 1.6 24 
8 8.2 7.8 7.6 Woo! 6.6 Sad Bu 1S? 21 
9 9.2 8.8 8.5 8.2 ad: 5.9 4.1 1.9 14 
10 10.2 9.8 9.5 9.1 8.2 6.5 4.5 Poe At 6 
11 11.2 10.8 10.4 10.1 9.0 7.1 4.9 252, 3 
12 L252 Wey 11.4 11.0 9.8 Tet 5.3 2.4 1 
13 1352 1) 7 12.3 11.9 10.6 8.3 NG 1 PAA IYO) een tes 
14 14.2 13.6 16574 12.8 ES 8.9 6.1 Ds dee Recreate 
| 168 


Ce 


50-FOOT TREES. 
Diameter inside bark (inches). 


k at different heights above the ground—Continued. 
Height above ground (feet). 


inside bar 
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TABLE 21.—Taper of jack pine trees of different diameters and heights, showing diameter 
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k at different herghis above the ground—Continued. 


TaBLE 21.—Taper of jack pine trees of different diameters and heights, showing diameter 
inside bar 


70-FOOT TREES. 


Height above ground (feet). 
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58. 05 


49.9 
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TABLE 22.—Average diameter outside bark at different heights above the ground for jack 
pine trees of different diameters on quality ‘‘ poor” and quality ‘‘good” sites, in Hubbard 
County, Minn., for trees grown mostly in dense, even-aged stands 18 to 78 years old on 
quality “‘poor,” and 20 to 45 years old on quality “‘good” sites. 


[Measurements by H. H. Chapman, 19905.] 
SITE QUALITY “POOR.” 


Height above ground (feet). | 

Diam- | 

oe 1 | 9 | 17 | 25 | 33 | 41 | 49 57 | Basis 

high. 
Diameter outside bark (inches). 

Inches | | | Trees 
1 1.7 0.9 NE. Pica ees a hy oe ae | Sane [aes BE it Foam ae 1 
2 2.8 128 Feo ene eee eee eters (ee. eee {rie eaecam li 
3 3.9 2.8 2.1 er a) ene Eee [ee alee | Sees 22 
4 5.0 3.7 3.0. Date se esas oe ae. lorie Bear ees See 30 
5 6.2 4.6 3.9 a1 Sy Pee es [Eon Seek [ela use 55 
6 7.3 5.5 4.8 4.0 Bats Parent ee |e Pe aul ee 43 
7 8.4 6.4 5.7 4.9 4.1 Ze Sere eS Bee 60 
8 9.6 | ~ 7.4 6.6 5.8 4.9 2d fei ees Ns eer 37 
9 10.7 8.3 7.4 6.6 5.8 4.7 Ral An eres 28 

10 11.8 9.3 S53 7.5 6.6 5.4 SRA! In 25 
11 12.9} 10.3 9.2 8.3 7a 6.0 AAD ole OPT i4 
12 13.9 1127) 10:4 9.1 8.0 6.6 5.0 ano 9 
13 14.9 12.2 11.0 10.0 oe 7 Fibs 5.6 SEY gs Mera tse 
14] 15.9: |-—1341 14-98 10-75 | 0 pr 6-1 42 3 
15 16.9 14.1 12.8 11.5 10.0 8.3 6.6 4.6 1 
16 18.0 15.0 13::7 12.3 10.7 8.8 7.0 Ta il bee eee 
st Ree Ce ie Meee (HUE) RO Efe eG) eas ee ee in ZS 
| 342 
SITE QUALITY “GOOD.” 
| l 
2 2.7 47 1c se eee eee fe seen oe fi Se 2 
3 3.9 2.6 7 Wi ROGAN ol Kg et CN | ante oo [ee en {ec ean 8 
4 5.1 3.6 2.9 2.3 Tec (eee eu (es Ee 26 
5 6.3 4.6 S58 3.0 DAV |e gel (i ae ia 30 
6 7.5 5.5 4.6 3.7 DAG nee A ee ome 26 
7 8.6 6.4 5.4 4.4. 3:2 TRC ipl ees ed ed eee te 34 
8 9.8 723 6.2 5.1 S47 Oe ae je RN 18 
9 10.9 8.2 7.0 5.8 4.3 DAG eae eees SS 22 
10 12.0 9.0 7.8 6.5 4.8 DS ee ato fecrete ae” 19 
ll 13.0 9.9 8.6 722 5.4 S35 oes eee 7 
128) 14.931 10:8 9.3 7.8 6.0 S10: | = eae eget a 4 
13 15.2 11.7 10.1 8.5 6.6 26s 2. ee eee 6 
14| 16.3 12.6 10.9 9.2 7ae3 Ce Ye (Pitas ea See 3 
5a |ee daess |e 3/5, een 7 9.8 7.9 Gs 14 eee [Pe ze Sal ceek eee 
16 18.3 14.4 12.5 10.5 8.6 628 Eee ae [nie aa 2 
| 
| | 207 
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TaBLE 23.— Total volume of stemwood in cubic feet of jack pine trees of different diameters 
and heights in Minnesota. 


[ Based on taper curves.] 


Total height of trees (feet). 
1D 0118) er rn a ay aa 
eter 2 ; é asis. 
Breast 20 | 30 | 40 50 | 60 | 70 | 80 Bark. | Basis 
a 
Total volume, including bark (cubic feet). 
IEG 
Inches cent. | Trees 
Dee 0.3 0.4 ORD aero claict nae care [loses ee cece nye a 22.8 15 
She .6 (8) 1.0 A oS Les oes ete ey ec nel Da Qid 28 
Aes is al 1.4 1.8 Poe Sy NNN pe lice te ces ee Ale ce eh 20.0 66 
Noe Leg, 2.1 Paes { SSRN AUT Coe Ta pac) Fe ASR 19.0 73 
Boe 25 oul 3.9 5.0 6.1 Tp Leeal re seo 18.1 93 
Wee 3.4 4.2 Bad 6.8 8.3 SVE fap weal eae 17.4 95 
See 4.4 5.4 6.7 8.7 10.7 1245 14.8 16.9 72 
QI as | ee arava cy O20, 8.5 10.8 1383 15.8 18.7 16.4 62 
WK Js reel ety oe 8.3 10.3 13.4 16.0 19:1 2350) 2b 1050. 64 
TENE Wiese M NIA aster beers aed 12. 4 15.8 19.4 23.0 27.0 1556 36 
LIA Bl eee i eh 14.5 18.5 23.0 27.0 32.0 1oe2, 27 
TPS ie ree |e cen neste as len ptcn seats 16.6 22.0 26.0 31.0 38.0 14.7 10 
AS ie | ate tesa! cs a Sh 19.2 25.0 30.0 36.0 43.0 14.2 8 
US ol pes ea Sarees bene ea eae eae Hr a 28.0 34.0 40.0 49.0 13.6 2 
TA Gere |e ce | a ete Se 31.0 38.0 46.0 55.9 13.0 4 
Ieee eae eee bee ade cele See 35.0 43.0 51.0 61.0 12.3 3 
1S ciel el Ls a a 38.0 47.0 56.0 66.0 pi eave aoa ope eae 
I S6) Se es SS ea Coe eK eee 52.0 62.0 74.0 OSs eR ay saat 
Lo EOE A ee pl ete ta bia ae a epege aN PUR te 56.0 | 67.0 | 80.0 ON Siit ier ee 
| 658 


TABLE 24.— Merchantable volume of stemwood in cubic feet of jack pine trees of different 
diameters and heights in Minnesota. 


[Based on taper curves. Stump height, 1 foot; top diameter outside bark, 3 inches ] 


Total height of trees (feet). 


se ele 20 | 30 40 50 60 | 70 | 80 | Bark. | Basis. 
high. |— 
Merchantable volume, including bark (cubic feet). 
Per 
Inches. cent. Trees 
ih 0.9 1.1 1165) Dene liv vecsyrraan es OORT Ee gx 8 8 20.0 66 
ae 14! 1.8 2a sta hc eet nese ala cr FA 19.0 73 
Goes 2a, Der, fk a0 4.6 6.8 FiO UO ieee eee 18.1 93 
dest: 3.0 3.8 4.8 6.3 Tes QA Wail ice yey beat 17.4 95 
Bk. 4.0 4.9 6.1 8.0 10.1 12.0 14.2 16.9 2, 
LU) AN Te ete a 6.2 7.8 10.2 175) 15.2 18.0 16.4 62 
LOMESs cee eta od 9.6 119), 8) 15.4 18.3 22.0 16.0 64 
1 aed se eee (eee 11.4 14.8 18.2 22.0 26.0 15.6 36 
LD at © Pa Oi Sand oe ae oe 13.5 17(a3} 22.0 26.0 31.0 Lbs2 27 
THB ence Ny Us Slayer [as ahaa ta Taya 20.0 25.0 30.0 36.0 14.7 10 
1G ep i cari | Bee St 18.0 23.0 29.0 34.0 41.0 14.2 8 
Ip Sees | reyes een re Ses prea Se 26.0 32.0 39.0 47.0 13.6 2 
1 Moyes Sea | Se a | aoe pg | [ae 29.0 37.0 44.0 52.0 3.0 4 
fhe Sls See al bie a Ge a ee 33.0 41.0 49.0 59.0 12.3 3 
1 Sie | ee penta Por aga |i at t o 36.0 46.0 54.0 65.0 TAGS il be ee cee 
Ce es | Lea rea A Eee Make bce |e 50.0 59.0 72.0 TOF fasoll [dase Src 
D0 eres ae Prt ed ee Ran ve GT 55.0 66.0 79.0 ON Sid eee easton 
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TABLE 25.— Volume in board feet of jack pine trees of different diameters and heights in 
Minnesota. 


{Scaled by Scribner Decimal C logrule. Stump height, 1 foot: top diameter inside bark, 5.5inches. Based 
on taper curves, scaled mostly as 16.3-foot logs, with a few shorter logs where necessary. | 


Total height of trees (feet). 


Diam- 
eter 4 
breast 20 | 30 | 40 50 60 | 70 | 80 Basis. 
high, 
Volume (board feet). 

Inches. Trees. 
RiGee 9 10 11 15 23 ~ 36 50 72 
ORBLE papel | 15 17 24 34 50 68 62 

LOS NWT oe 20 23 34 46 65 87 64 
FOS ge een ee I eae 29 43 59 81 108 36 
Oma eerie Veins oes 36 53 73 98 130 27 
Ee. ee Op oon reat 8 43 64 88 116 152 19 
1 PS | PMR IR A Es 51 76 104 136 176 8 
Iasi es eae ages ee pr oR copa 90 121 158 203 2 
EGS ee ee [sic $e et Tepe 104 139 182 232 4 
7 Ren Seeds Oe Pe ee er ale a 118 158 207 263 3 
PSB ae Nae ihe a ms oe te 134 178 234 DOA eS Ge 
re ae aa a) cee ee mee eth i Mg cieot [eg ee 198 262 Roar | Peerage: 
Pye imp neaes PRR fe mO eier e [ie a SS 220 291 BGs ene. ween 
288 


TABLE 26.— Volume in board feet of jack pine trees of different diameters, and number 
of logs per tree, in Minnesota. 


{Scaled by Scribner Decimal C logrule. Stump height, 1 foot; top diameter inside bark, 5.5inches. Based 
on taper curves, scaled mostly as 16.3-foot logs, with afew shorter logs where necessary. | 


if : 
Number of 16-foot logs. | 

Diam- 

pend | 14 | 2 Qk | 3 | 3h | 4 | Basis. 

high, 

Volume (board feet). 

Inches. Trees 
Se sae 14 24 39 BAC ces cote Peat prac py ee eee 72 
Oa 17 27 42 10 ic er mae Ace oem Mage 2 62 

LOR 20 30 AG 65 pS jail (eee ate) eae gee 64 
SLATS Se Ie oe 33 51 72 i Bald Ree rec tees re ieee 36 
12) Sieea 37 57 81 105 GW Beas ean yl 
URS Soa llW asses 41 64 90 118 Cy al eres eee 10 
AE See eevee 45 73 101 131 163 187 8 
Dee Se eheyo sie ciltars eerararere 83 113 146 181 213 2 
16:2 eee |e Rita re 94 127 163 201 239 4 
Ly fase eh See act ae Va a 106 141 180 223 266 3 
TS ae eee sees Af os eae ae 121 156 198 245 PAY Sl epee 
DOR tn SRN RE gece rn | ae Bae i aba 217 269 BSP Ae fp eS 
20) Soe acts sy tare | Reo eee a NTT ey as ae 188 237 293 BE ea ere 
| 288 
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TaBLE 27.—Volume in board fect of white pine trees of different diameters and heights. 
[Based on mill cut of lumber from 1,578 trees in southern New Hampshire, 60 per cent being round-edged 


lumber. Measurements by L. Margolin, 1905. | 


Total height of trees (feet). 


Diameter 
breast aT 
high. 30 40 50 60 70 80 
Inches. Board feet. | Boardfeet. | Boardfeet. | Boardfeet. | Board fect. | Board feet. 
Dears 8 12 AUG AA area ee Set oe oe ee IN| gto ie en 
(Geo Saeneere 13 20. 23 27 XG a) | MANS esa Wee SAR 
anos 18 28 34 39 HAUL fall Se pe Ube 
Sie Wee aoe 24 36 45 53 C7 SN ae 
Gee Ty 32 44 56 69 8i 93 
QAR epee Aq 53 70 85 103 119 
TE Se a | Eee vee a 63 84 103 126 147 
1 GRR 2 ON lati Sak teat 73 100 125 151 177 
1 OE a ee 84 117 148 180 219 
Aaa steel eR 95 137 173 210 243 
1 Uji Bats Se ee ne vi 105 158 200 241 282 
Tear ea cree Re SS SN a A 181 230 277 323 
U7 BOS Ne All EAPO eR yes eee Ree Seam ae ater 209 261 313 368 
Eee ee [Posse ee Oa ae [eer cole isis take 238 297 352 Ail 
SUN End aN a ee a enc ole a 270 335 393 460 
A Dep Bie oo a SR UN ee eee ate 302 379 436 506 


This table was used in calculating mil!-tally yieldsin Tabie 10. It is given for comparison with Table 25 


showing board-feet contents of jack pine trees of different diameters and heights scaled by Seribner Decima’ 
C log rule. x 


TABLE 28.— Number of ties per tree in jack pine trees of different diameters in western 
Ontario. 


From an article by L. M. Ellis in the Forestry Quarterly, March, 1911. Basis 100 trees. Equivalent in 
board feet added by the author. 


Diameter| Total in No. 1, No. 2, Cull, A 
breast | height |‘. vempe)| 7727” | 6” x6” | 5” x5” | Total. ieee 
high, |(average). CP eee xcs? x 8’ x 8’ foee 

Inches Feet. Years 
10 56 AS meena a 0.8 Bee dt 1.9 3a 
11 61 55 0.3 2.0 1.0 3.3 74 
12 66 62 ie 1.8 8 3.8 94 
13 70 70 Fh, 9) 1) 8 4.5 119 
14 74 80 3.2 1.5 4 5.1 145 
15 77 91 3.8 1pes a 5.4 158 
16 8h 107 4.0 1.2 2 5.4 160 
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TaBLe 29.—Stand of trees on jack pine land, Roscommon and Crawford Counties, Mich. 


[Average of 190 acres. Measurements by T. H. Sherrard, 1901.] 


| 


; | Nees Nor- $1: 
Diameter breast high. ae - Reale way |Aspen. ued wu 
pine 
Inches. 

Res rps eget ele ie yates 11.86 | 2.09 | 0.291 0.42) 0.14] 0.20 
Dig at els PORE ae eee 15569509100 e 102) weg B28 Sn 
Sine ete ee an 14,43 1.20 . 10 . 03 -12 01 
Aap ae ane ee er 14. 47 97 - 08 .02 . 03 OB. 
SOR asec crate ea 12. 02 -03 04 .O1 . 02 01 
GEIR AT NR een Sse 8. 26 - 40 Osh Bee iON Peteersy oes 
Ue RCEN SCOR ONE Slt ee oeegee 4.68 . 26 Os pase SO 2p pees 
Sie seta gon ea eran ae 2.62 aL SOA eae a OD eae 
ORL Raa SSMU Sep ereceeay 2.69 07 AOI | egstett rs | acer esi ee 
1 NG Sree see ce ey etait er Sil -03 SOA nesters fe -O1 -O1 
[ote oe ee Se See aval . 04 BO ee et eh Se 
I AE irae as be ee, Sts say Wee et AQ AS Bhaeeee sya ela he or [Ea eens 
VS RCO se ae ea AOUA ecewecas 1024 bee eee pat | eae [epee | 
TD ays ne EE ies | eee aU ee ate cae SUA oe Us Salles eae | eed 
DO Sass a Bares ieee | eager yap ae 34 () 5m Bae Seats ra ayes ee cal pene ee 
DG edi ot eats Sa eR | ae Se HOSA eee tah sone | 
DT Seri Se Sey et ea A el Re SUL Spas] Ne Se le een as 
PS es So eeiais ee | Breer aioe a AQ) 1 ayes Sees ral | ieee ye .O1 
TQS ries eeeees oe Lerrenerere | Macatee en ages HOG tiie eysia teal Sloe ae pened 
Qa AE ok Coe ayald Wire: Say aecnel SV te Ba align (0) AA eee 01 
7 a a IR ae oN Pe Perce (hanna acta aaa eure ais cs |e Celie oH areas ss OL 
Dt ee Maer ea Sean rst ole eis we NU MSA neon acmaal besa atc 
DONS Efe eras Pao asenrs ete eon ales |S Re peered hee AOU | oe ier se be lee 

Totalenses ete ees 88-35 |b 9793: | 1236 67 -60 | 1.40 
IPEriCent ese ees 88.48 | 7.94] 1.36 . 67 . 60 . 40 
Average diameter......| 4.40 | 3.50] 10.30 | 1.80] 3.30] 6.10 


White |Tama- White 
oak. | rack, |SPF4ce| “‘gcn_ | Total 
0.08 OR04 ieee ee (OFA) sl eee 
ten ees - 00 COVE Oye Bal Peete Sl ees 
. 04 . O01 OL AOI les Sees 
-O1 AO eas S(O iar teees 
03 - 05 BOs fee een 0 ene Sean 
AQ) ial a een asa eee Mae a astas | Shahi es 
Fri) Ger Peep rens Naren OME Se ceed tlle ae 
OL zi iS | 0 ie eee | a pee a 
PE AQHES oe este ree gupeeaee peat 
pee care ER | Brass aS Pees eee 
S20 .18 07 .03 99.86 
aml .18 BOW .03 | 100.00 
5.10 3.60 3. 20 35008 Pees 


TABLE 30.—Stand of trees on jack pine land, site quality! in western Ontario—Average 


of 11 acres. 


[from an article by L. M. Ellisin the Forestry Quarterly, March, 1911.] 


Jack White Black | 
: : Aspen. = Balsam. 
iOS en pine. birch. spruce. | 
high. 
Average number of trees per acre. 
Inches. 
CE SEU Sense mee 1.0 26.2 0.8 nes ae se 
OEE aE eee 1.2 24.7 se 21.5 0.5 
(Gas Oia cue oe Nae 1.2 2205 4.2 19.2 25 
y Peseta Ln eae) hy ae 6.0 25.0 BR 15.2 0) 
CCH eae i a ing Mae 12.5 16.7 4.2 9.5 Adi 
QOre Ream Ie 17.5 7.0 4.5 6.5 50 
Qi Ceara are cae 12.5 2.5 Boe 2.5 50 
IP lessees eter a ees 12.2 ite 3.0 Dae 2D 
ADEA SG eae 11.2 1.2 2e5 Lert 225 
TB ae Bie alert ree 11.0 a5 iy . 02 5D 
TAC Si eee ates (Ta RE eee eas ie lax Aenea =25 
bee. oe aea tera Sele ear eters SOP Aa epee eee lien se 
Lee eae ae ey DEO Se aR ce eT Sa a |-------2--]---2222-- 
Motallaases 93.0 128.0 27.0 91.0 4.0 
Pencenta ase e 27.0 37.0 8.0 27.0 1.0 
Trees 10 inches and over in diameter, breast high. 
Mo taleeeer: 57.0 59.0 11.6 6.4 1.50 
IP eTACEMGses see ee 42.0 44.0 8.4- 4.6- 1.0 


Yield of jack pine on these acres about 25 per cent higher than the average for this typein western Ontario, 


1 Deep, well-drained soil on which jack pine produces its largest returns in sizes suitable for cross ties. 
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TaBLE 31.—Stand of trees on jack pine land, site quality! in western Ontario—Average. 
of 10 acres. 


[From an article by L. M. Ellis in the Forestry Quarterly, March, 1911.] 


Jack Black | Balsam . ry A 
Diameter breast pine. spruce, fir. IDEA EE hers 
high. 
Average number of trees per acre. 

Inches. 
4 and under...... 8.2 124.4 44.1 0.8 20.8 0.4 
Dye eat is Bees Tae 8.8 41.7 Ds Pe 1.3 4.3 6 
Gere Aen oe oe 16.5 40. 4 au! 1.6 8.8 1.8 
eee Ree See ae 27.4 16. 4 BS 2.0 4.8 1.5 
RC Eee eee oe 32.8 14,1 Ae, 1.4 si) 1.3 
OEY Fo a se ee oe 16.8 183 nD, .6 4 25 
TQ) srt wens ie eee 9.6 CON) ia areas ee SS Ng Cae EN MD, 
Ue eee es Se Fe 322, CRO) Nie ROA Ge SM DG: hes Ne Ria anit if 
B2EGS Bid Dic a ee Th Gea ea Re Oa a eh i ae SLT Reet CA cp pea eotaaeen ayn! 
MSIE k See aye tena aS Seay ye ae Uae, Be tae ray a he leePasedoss beemeoSeuallacesocaacs 

Mopaleee etree 125.4 235.3 47.4 8.3 40.6 6.4 
iPeroanb. A oSaceee 27.0 | 50. 4 12 se 8.6 13, 

Trees 10 inches and over in diameter breast high. 

Total.........| 14.9 HOE Ov sleek ONG ea eg. 0.3 

Per cent...-------, 54.0 ASS Dean leceesys xpeba De (QR: Ree eet eaies 1.0 


1Includes higher hills and ridges, with scanty soil and lowlands bordering muskegs. In northern 
Manitoba and northern Ontario the largest part of the interior regions is occupied by this type, on 
which jack pine rarely reaches merchantable sizes, and never in such bodies as to make commercial 
exploitation profitable. 


TABLE 32.—Height and yield per acre of managed or normal stands of Scotch pine (Pinus 
sylvestris) on different qualities of site at different ages. 
[From “ Yield Tables for the Scotch Pine,’ by Wilhelm Weise, converted into English measure and 


arranged by William Schlich, 1880. Based on 351 Scotch pine woods in Alsace, Baden, Bavaria, Prussia, 
and Saxony. Cubic feet reduced to cords by dividing by 90.] 


Final yield per acre of wood 3 inches 


Average height of stand. PANO care tC: 


Age. Quality of site. Quality of site. 
flys II. Te IDV Wo I. II. JOO IV. Vv. 
Years. | Feet. Feet. Feet. Feet. Feet. | Cords. | Cords. | Cords. | Cords. | Cords. 
25 31 25 21 18 15 16. 22 5. 56 3.78 1. 89 1.56 
30 38 31 26 22 19 | 24.56 | 13.00 9. 22 4,89 4.00 
35 45 36 30 26 22 | 34.00 | 23.78 | 16.00 9. 89 6.78 
40 51 41 35 31 25 43. 00 31. 44 21. 89 14. 33 10. 00 
45 58 46 39 34 28 | 50.00 | 38.56 | 26.22 | 18.78 | 13.00 
50 64 51 43 37 31 56:22) | 438.78 130500: 22.677 | 15.89 
55 68 55 47 40 33 | 61.56 | 48.22 | 33.44 | 26.00 | 18.44 
60 72 60 51 42 35 66. 89 D2: 36. 67 29. 00 20.78 
65 76 64 54 45 37 71.44 55. 44 39. 67 31.89 23.00 
70 80 67 57 47 39 75. 44 58.33 42.44 34.11 24. 89 


TaBLe 33.—Intermediate returns from thinnings in normal stands of Scotch pine on 
different qualities of site at different ages. 
[From same publication as Table 32.] 


Yield per period of years. Ngee Cumulative intermediate yield. 
Period ae 
of Quality of site. stand Quality of site. 

years 

e 

I. (Hs. || aia wid eg ee a ee an ee aa a ey: Vv 

Cords. | Cords. | Cords. | Cords. | Cords Cords. | Cords. | Cords. | Cords. | Cords 
0 to 25 1.41 0. 08 QOS Ree asec eee 25 2.17 0. 08 QNOSiy | Peel ere 
25 to 30 2. 09 . 56 -50 0.19 0.10 30 4.26 .63 .53 0.19 0.10 
30 to 35 2. 81 1.50 1. 34 -52 24 35 7.07 2.13 1.88 71 . 34 
35 to 40 3. 28 2.42 1. 87 94 36 40 | 10.34 4,56 3. 74 1.66 .70 
40 to 45 3. 49 2. 81 2.19 LEG 52 45 | 13.83 7.37 5. 93 2. 81 1, 22 
45 to 50 3. 51 3.01 2.29 1.27 61 50 | 17.34 | 10.38 8. 22 4.08 1.83 
50 to 55 3. 63 3.17 2.33 1.42 68 55 | 20.98 |} 13.5 10.56 5.50 2.51 
55 to 60 3.47 3.11 2.26 1,42 63 60 | 24.44 16.66 | 12.81 6.92 3.14 
60 to 65 3. 41 3.03 2. 04 1.48 . 63 65 | 27.86 | 19.69 | 14.86 8. 40 3.78 
65 to 70 3. 30 2,92 U8) 1,40 . 63 70 | 31.16 | 22.61 | 16.84 9.80 4,41 
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TABLE 34.—Summary of sample plots, site quality ‘‘good.”’ 


[Total area of plots, 42.322 acres; average area, 0.694 acre. Measurements by H. H. Chapman, Hubbard 
County, Minn., 1905. Plot numbersin parentheses indicate selected plots used in construction of yield 


table.] 
Living trees per acre. Average. | Living trees. 
pee 
ens Sey 2 rees 
a Jack pine. Other species. Diam- per Zener 
0) e te ’ cent | sity 
“ARRESTS. Age. |Toital. pie Domi-| Fotal Total _of of 
10 10 2 ?) nant | basal suGid living | stand. 
5 to 9 Jinches| 1 to 4 | 5 to 9 jinches eehes height.} area, ee vol- 
inches.| and |inches.|inches.| and a ~ve | ume, 
over. vera laser 
Square | Cubie 
Years. Inches.| Feet. | feet. | feet.? 
OAs rarsie 18 | 1,477 OE lpemacee PAR) eae pel Aes le bee 27 51 726 0.6 1.0 
LQQ es eres 20 | 2,817 I eee teal eeeergtoeetie | a ee eal oer ar 5.0 31 91 | 1,347 Mee 1.0 
(Ce ee 22 532 Sele ometce 1 eaeaeseea eal ease gtes 5.4 33 51 824 ett 9 
(CAS) so558 23 847 PAT eee te PAU Ss | ERS P ee a i My ne 53 36 56 941 a) 1.0 
(78) .. 23 | 1,021 ED Re eee £2 Recie P HOI ecg 5.6 32 60 Olas | eeeeeee 1.0 
(Gi) csace 29 536 2908 Hae = (Gel Re arene cel Serge 6.5 37 80 | 1,457 1.4 9 
Ole 29 528 PNY) Wee cec Al i ie Seeseiar 5.9 41 67 | 1,280 8 {9% 
IWAN. Soc 29 679 400 3 28 1 Sep pees 6.5 AT 109 | 2,403 1.4 1.0 
(101)... 31 553 268 3 16 Abel eee rorseates 6.4 44 7 | 1,616 2.4 -95 
104. os 31 573 Ofelia eerie 26 a) ee 6.0 38 74 | 1,378 F2 . 85 
1B eee 31 553 293 1 (Gee Pes aera eget 6.2 41 <5) E428 EE 9 
(139)... 31 675 331 4 10 Vets HERE ees 6.3 43 94 | 2,009 Pe Th 1.0 
(2s: 32 526 373 2 23 AD ae eee 6.7 50 102 | 2,523 1.0 -95 
(124) ..- 32 581 MO scosdee Up ee Rael ees Mea 6.6 45 94 | 1,966 Deol 95 
100. . 33 | 1,020 27 1 Cape |e ee ee 6.0 41 87 | 1,591 -38 1.0 
18) S666 33 675 342 2 1 Gx eerste 6.2 44 92 | 1,761 15 9 
(Ga stes 34 505 406 1 14 3 eames 6.5 45 103 | 2,100 3.0 95 
(1338)... 34 708 343 7 19 1 ee 6.4 57 98 | 2,075 2.6 1.0 
(119) .. 34 437 311 9 22 Ges ee Fe 6.9 46 93 | 1,110 a9 -95 
1405205 34 601 299 7 47 13 1 6.5 43 90 | 1,805 17: -95 
ADS esac 35 Cybele keene Sh Re |S ae Berl 47 94 | 1,987 5.3 1.0 
SOP eters 35 741 SU Dis ee epee Se OE | oe 6.1 43 99 | 1,959 3.1 95 
AGa cick 35 657 529 9 20 65/22 ee 6.7 52 144 | 3,529 5.9 95 
Aliepacs 35 375 241 49 125 81 6 ao 54 130 | 3,335 ve . 85 
(G4) Biss. 35 423 332 30 12 [EA eres: er 52 109 | 2,680 De 95 
(127). 35 524 338 8 Asa | Pees Seats | Doers 7.0 50 101 | 2,411 2.5 95 
IBWs see 35 399 255 17 16 14 1 6.9 49 84 | 1,951 1 9 
(44) = 36 750 452 1 LS ie ya aoe «laser 6.0 46 109 | 2,461 Ue 1.0 
ADD eae 36 611 7 sa | Nae 35 VSS eres 6.5 49 126 | 2,977 3.9 9 
AS oe 36 430 355 WW 108 i253 |e 6.9 55 110 | 2,899 2.9 95 
i Pee Saree 36 795 DOG s| weer aren ss 10 Bele as ors 6.1 52 132 | 3,237 6.2 9 
(2) ee 36 572 434 4 13 4 1 6.6 52 116 | 2,855 6.7 -95 
(53) 2223 36 559 436 2 1 ITA peasy es 6.4 50 107 | 2,638 4.6 .95 
(65) eae 36 721 428 7 10 Din aera 6.1 51 111 ; 2,644 5.5 95 
(68) Ee 37 606 422 2 1 (07s eee epee ae SM 2 6.4 50 107 | 2,690 5.6 -95 
TSS eee 37 560 300 10 24 By eetsocas 6.7 47 92 | 2,048 15 -95 
LOR eee 38 261 193 A] 2 a pee oa 7.9 62 83 | 2,485 | 14.8 9 
@30)ee2 38 499 77 Tot cape Cereal E.R eA see 6.7 203 104 | 2,667 6.1 -9 
ligy See 38 427 286 2 153 ROT Bee 6.5 46 84 | 1,841 1.8 9 
ERs ae 39 903 GHG Pesecae Boas eee eee 6.1 50 146 } 3, 653 tae 1.0 
(50) R= 39 524 473 PA VS Ae cot net Sree 6.6 49 118 | 2,835 12-1 -95 
(135) 39 526 377 23 Pah 4 1 6.9 51 113 | 2,805 Bae 95 
99)... 40 343 221 47 4 Sil ae eRe 7.9 55 97 | 2,373 9.1 . 85 
(131) 40 i7 242 46 6 1 1 8.0 63 104 | 3,212 4.5 9 
128. 41 678 552 SB Keietiaere |e ba oes 6.3 55 131} °33.620>) 1223 1.0 
Deke as 42 399 326 Wf 9 4 eee 7.0 56 100 | 2,729 oe 9 
(133) 42 601 369 13 8 1 dh ese 6.6 57 103 | 3,010 4.3 9 
Aree 44 424 317 LO S| eeeeeed nchecos 7.4 56 114 | 3,560 on -85 
g2e So 45 414 2595 44 10 9 2 7.4 58 100 | 2,761 2.2 -95 
See aes 46 317 265 25 1 Bulova. 7.4 61 91 | 2,725 bak -85 
LOE ee 53 360 328 118 33 eee iee| eae ee [cea Ne Tel 68 Sreyye |. Pa: 9 
(106)... 53 435 350 30 BY vase ns tae eas (ete 69 114 | 3,902 et 9 
(112) 53 491 463 d 5a Pesca ene eset | eae Sear 6.8 63 125 | 3,924 12.8 95 
1 ea 54 459 414 HO Seer ee ape sees Ye 60 119 | 3,472 10.8 -9 
1g 54 592 A492 Ql ee hs sale deren | acme 6.4 55 PV os Zita teste 1.0 
(126) 54 615 10 ad [eee | eae et bear ot eo aie 6.3 57 122 | 3,580 | 15.0 1.0 
LL? 56 480 44] Sie eal Bala tron 6.8 60 116 | 3,555 | 13.6 1.0 
Gi22)s 56 525 486 7 eet eM or ese es 2 lth ea oe” 6.6 61 120 | 3,680} 15.4 95 
(8S) see 7 237 196 37 3 9 2 8.2 63 91 | 3,683 | 23.3 .8 
ROMS Fase 59 453 412 11) jeans oes 2) CET Be 6.9 61 112 | 3,408 | 10.6 9 
(71) 62 345 280 50 1 22 2 7.8 65 119 | 3,719 | 20.0 9 


1 Includes Norway and some white pine. 


2 Alltrees 2inches and over in diameter breast high. 


Total volume, including bark. 


i i i i 
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TABLE 35.—Summary of sample plots, site quality ‘“‘poor.”’ 


[Total area of plots, 47.924 acres; average area 0.715 acre. Measurements by H. H. Chapman, Hubbard 
County, Minn., 1905. Plot numbers in parentheses indicate selected plots used in construction of 
yield tables.) 


Living trees per acre. Average. Living trees. 
Dead 
Jack pine. Other species. | piam- nee yea 
eter, cent | sit 
re Os Age. |Total. “e 19 | breast] Domi-| Total ae eu ab 
5 to 9 |inches} 1 to 4 | 5to 9 jinches|Mgh, 5, nant | Dasal | “16, | living | stand. 
inches.| and |inches./inches.| and Veale Fe ote acronslawOls 
over. OVET A rae ume. 
Square, Cubic 
Years Inches.| Feet. | feet. | feet.? 
ieroemigs DON NGG Te sen bese Dulhan la wee, Be 2h) oi ED 0.85 
Ge uemaliter Sica sS1O8 |) slGraloecee ke 10 Di isent test 5.3 36 STA Oren aleO .9 
(77). ROE al Wie ep aoe ok ee cre el ae ai ESO) i 57 | 993 6 95 
Oy HO) ||, BOR) Pa ate 22 DR BEG. | M3Sal G4) 1398 va Tees .9 
fost 30| 520| 186 7 9 Pl Atta 6.5 40 62 | 1,118 25 95 
es Se lS 29N | fy 100: a ee ZA ae GAUG B90lh GO) M287 My oT 95 
cite Waka SOT NGI) 272i Sa uel ea 5.7 37 69 | 1,224 .6 95 
(108). 32 855 HURL epnceeags ne ea |ber er Ou (ie eee 5.2 38 49 881 Uo” 95 
eases 7G CEO} ais yeaa 11 aeons | Bang tay 5.6 39 56 | 1,048] 1.9 95 
(38)... 34 603 BOTA Eee | cement NR evens Benn 5.8 41 74 | 1,288 1.8 a) 
(79)... Aa e087 eal b8) eee hl SE AS Sea 5.4 36 65/1,095| 3.2] 1.0 
Wun 34| 458| 159 1 Sie arelBe te 6.1 38 ATA eS aluenn tee .9 
eee 35} 915] 262 1 EH oral Oe AS 5.8 42 75) | aot 95 
sane ary 36m) O76) 0 2i6 2 NOP tea C8 ER 5.7 41 Sil 115530) lh in3e 70 |e ale 
Toye aN Sa aa Pee 3 21 18 Wh God 43 84|1,637| 3.6 .85 
(27). 37| 553} 264 Ste oe lene LSS a 6.2 47 7A 46 1a .95 
RG een BR TOON SG Ness aye iets asta ea ee 5.4 40 1) 1546} OS) ey ete0 
goles 37 | 1, 220 FSS ee od eae ee ale ee 5.2 33 oe SOnN oer .9 
(ORGe Be Sil | UO OS ee See SSE! 5.5 44 897] 1 S38 |) 139811180 
ites ees S| ORO PAL 14 ate Sp hens 7.5 60 80 | 2,056] 33.6 75 
Soy SE GiB eeu ite 1 ieee Ml GB 46 SO Pah | soe 95 
Bh) 38} 538] 244 15 13 ea 6.6 53 Fe) || LOSI |) PA .8 
Oe ee 380 205i 174 17 66 Ce hare oee 7.4 50 80 | 1,846 A .75 
Wye 38 | 403] 225 23 27 Be ae tiga vied 48 Tents 769 oF 18 9 
aN te: 3QaF 625i 238 10 aN linc Sk Sp Gan cae 6.4 48 7 |) 1708 || GRA 9 
(37)... BOP IMA TOU ON 250i | sian alive veuiale cute Des error 5.5 37 70 | 1,251 | 10.6 95 
PY peed Nei 40| 437] 340 a 6 a arn 6.7 52 91} 2,198] 5.3 9 
1ae ee Ate ee SO08| eG sae ae TOYA Res eset MGR 5.5 36 63 | 1,092| 4.4 £95 
(109) 42 505 275 7 6 Syn eet 6.4 48 76 | 1,679 1.4 58) 
he Bilt 268) | 242 24 20 B07 N eee 7108 60 96 | 2,823 | 21.9 .8 
(89)... BN 0 |e eee | eee eee 6.1 51 2 WOE IET) |p HBAS 9 
(14)... Bn e430} |e S60 [enka 3 BU ta 6.4 53 88 | 2,301] 12.8 85 
(IDS 53 258 211 23 Oli Seceteeine Merete ee Uod 58 77 | 2, 207 12.4 -85 
eB ree pare 53 577 cal) oe maca Saqceseleseease (eames 5.9 50 91 | 2,066 6.9 9 
85 i 54 531 OA ZA terctee [ES cet Peel ee genes eee 5.9 53 78 | 1,394 5.6 8 
peace 54| 424] 329 30 eae Me feted 6.4 53 HN ORS I LF .9 
11 G2 eee 54 532 452 A Fat ales ait) eaten ate ex ETE 6.6 54 113 | 2,859 8.9 1.0 
rion Oe 54| 563| 461 Ei ae 98 Si | Na cst 6.2 53| 106 | 2,667| 9.9 £95 
Gee 59 905 SOA eases Ne semester 2 einer res | aT Ise aa 5.9 54 83 | 2,092 | 20.7 85 
[ara a aie BB Be Bae 5 Diese strani sen ita 6.6 60 89 | 2,642 | 16.8 £8 
Ti leceane & oe 59 348 308 DD al tere enema |e os arte Atv Se 1.3 56 98 | 2, 733 14.5 9 
1D ee 53 397 CPA Fe Sil ees eel OL pe RT 6.2 57 74 | 2,039 | 138.5 8 
(88)... 55| 563] 372 By shenede aceite | eeengen 6:2) 54 92 | 2,434] 6.0 95 
(91). Sa) > GES Oi) Le sabe ene ane ypaioee eeeeee 5.8 48 99 | 2,414] 6.0 85 
(114)... SOM ere |e OS Ou eeemeny rs (nies ctaleem ell emt 6.3 55 92 | 2,514] 15.1 9 
(118) 99 490 450 Sh Pet ee Ar ESN ee 6.7 61 115 | 3,345] 12.4 95 
n iaeans Weak 56 402 271 5 14 Sales 6.7 57 We | 2021 8.8 8 
Goo ia is SGM D AS a fy h lille eet eens Weare Ale Ale RAN 2a 5.8 50 76 | 1,669 | 15.7 .8 
Goan Si eersooul wao2) ene ls [iene i et Ia OEE 6.0 50 67 | 1,680] 13.4 75 
bo IN RS 57 368 PASS): eteyal aekoees| Wis nn ha US i VN aaa 5.8 59 55 | 1, 539 Sali 9 
Dm ited & 58 276 214 50 3 2 3 8.1 61 98 | 3,059 8.3 9 
Cine CLS) WES GR LA IAN A Te a De 5.9 55 79 | 1,954] 11.4 aS 
(28) 59] 223] 159 64a eae Oy eae 8.7 62 93 | 2,764 | 46.1 .85 
(93) ED) STP IE YO a2 sl Ae aap | a 6.3 52| 101 | 2,562] 13.8 85 
Tee 60) 301 250 TI Sek et aa eee 6.8 57 70 | 1,867] 29.4 85 
Sosa 62 504 SISO Sins Se | sts re are a 6.3 57 93 | 2,488 8.4 .95 
Quit 63 348 276 26 2 PAs aaa 7.2 61 90 | 2,611] 16.8 9 
(29) 63| 300] 246 37 2 BES dae 7.6 62 92 | 2,743 | 40.2 a8 
95. 64] 2441 163 ie Loe Gee 1a a8H8 65} 102] 3,148| 8.4 9 
Sain ee: 66 351 316 75d Beceeice Pte 1 7.5 63 105 | 3,110] 16.4 .9 
16... GSI pegs | eeool 30 3 rip aes ea 61 On| CLEC) Wyle fe 
A 7h ee. 68 316 263 36 3 3 1 415 58 94 | 2,622 6.9 9 
ce ae 70 211 144 OMe Ul eooedl: | tute 62 90 | 2,897 3.1 85 
Gare 70 436 368 1 pane Be leer 6.9 58 105 | 2, 957 8.9 ~9 
pe ears 71 249 230 14 67 133 2 7.2 58 112 | 3,223} 14.9 85 
Beka 73 258 244 10 22 78 1 Uo il 60 93 } 2,697 | 17.2 . 85 
DB. 78 250 240 8 30 SO ee krerccers 7.5 62 94 | 2,826 |) 28.9 38 


1Includes Norway and some white pine. 
2 Alltrees 2inches and over in diameter breast high. Total volume including bark. 


j 


a: 
ral 
Ay 
e 
i) 
Z 
.) 
kt 
E 
ke 
Q 
A 
= 


OF THIS PUBLICATION MAY BE PROCURED FROM 


THE SUPERINTENDENT OF DOCUMENTS 


GOVERNMENT PRINTING OFFICE 


WASHINGTON, D. ¢. 


AT 
25 CENTS PER COPY 


